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SUMMARY 

Test results for a semispan, reflection-plane, 

quarter-scale model of the Douglas F3D-3 swept wing 

(CNR RM-4) are presented as tuft studies, three component 

curves and pressure distributions. A complete angle oi 

attack range from -4 degrees to +30 degrees was used on the 

36-degree swept wing for the plain configuration and also 

with the 25 percent chord, slotted flap deflected at angles 

to 45 degrees. 

The information given herein is routine in nature 

fnr a swept wing and is the primary step in a detailed 

analysis of the wing pressure distribution, boundary layer 

and circulation as affected by outboard blowing slots. A 

maximum lift coefficient of 1.00 was measured for aero flap 

deflection at an attack angle of 20 degrees and 1,28 for 45— 

degree flap deflection at 11-degree angle of attack. Inte- 

gration of the pressure profiles over the wing surface checked 

very closely the lift and drag curves as measured directly by 

the tunnel balance system. Also, close correlation was found 

between the tuft pictures, the force data and the pressure 

distributions, which indicated that separated areas were di- 

rectly related to the force and pressure? deviations. The 

static longitudinal instability associated with the tip stall 

caused by spanwise boundary-layer growth was pronounced and 
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proved to be the main area for concern regarding high lift 

techniques from boundary-layer and circulation control. 
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1 INTRODUCTION 
P 

As a "basis for compel "on with a similar wing having 

a system of bound?ry-laver and ctjrculation control (herein- 

after called LL-v control) the described test program was 
- 

conducted to gain information about the 36-degree  swept 

wing with 6-serles  sections.     The tcets  gave an insight to 

the importance of controlling the spanwlse boundary-layer 

growth for the dual purpose of Improving the longitudinal- 

' stability and the tip-flow or  stall characteristics.     It is 

well to note here that  swept-wing boundary layer theory is 
I 
I well established and proved experimentally for swept wings 

; Clefs.  1 and ?)9 
I 
| Since good success has been achieved both experl— 
I-  1 !    *       mentally and practically with boundary-layer and circulation 

control of thick-straight wings, the proposal was made for 

similar application to thin-swept wings (Refs. 3 and 4). 

* This required adequate knowledge of swept wing boundary- 

laver characteristics or more importantly the pressure distri- 

| butlons. The art of theoretically predicting pressure distri- 

butions, lift distributions, etc., is not adequate to date 

for analysing in detail the effects of flow discontinuities 

due to suction or pressure slots on a finite span swept wing. 

Thereforet  these results were desired for direct comparison 

with exactly the same wing equipped with an outboard hinged- 

leading edge and an aileron-blowing slot on the trailing edge, 

'•—" ~^'.-^i. 



Also,  they shall serve to check th-* theoretical work con- 

ducted In an effort to'understand the measured aerodynamic 

characteristics with the aim of predicting Idealized limits of 

BL-C control for a swept wing. 

These tests are concerned only with the two forces lift 

and drag and the pitching moment. 

NOMENCLATURE 

S      »    wing area,   rquare feet 

b      =    wing span measured perpendicularly to the plane of 
symmetry,  feet 

o  = wing chord measured parallel to the plane of symmetry, 
feet 

c -    wing root chord, feet 
r ot    -    wing tip chord, feet 

"c  = wing mean aerodynamic chord, feet 

X  = taper ratio, tip chord divided by root chord, Ot/^o 

a      - sweep angle of quarter-chord line,positive for 
sweepbaofr, degrees. 

CL = wing lift coefficient, total llft/qS 

c1 = section lift coefficient, section llft/qS 

CJJ = wing drag coefficient, total drag/qS 

cfl = section profile drag coefficient, section T>roflle ao     drag/qS 

Cj| = wing pitching moment about "c/4, total moment/qSo 

c  = section pit oiling moment, section moment/qSo 

CJT = section normal force coefficient, normal force/qS 

cc = section chordwise force coefficient, chordwise 

xwcc,qS  ^|j)r^ v, I A I 

i^Uw^...... h^ 
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q  = free—stream dynamic pressure (|-pV2), pounds pep square 
foot 

p = alx* density, slugs per cubic foot 

T = free air stream velocity, feet per second 

p = static pressure, pounds per square foot 

p0 •* free—stream static pressure, pounds per square foot 

P « pressure coefficient, (p-Po)Al 

x  = longitudinal coordinate in the wing plane positive 
forward, feet 

y  « lateral coordinate in the wing plane positive to the 
right, feet 

S„ = angle of flap deflection measured from the chord line 

cu. <* test angle of attack based on the root section 

A  =« Incremental change in the lndioated symbol value 

max = subscript denoting maximum value for the configuration 

CORRECTIONS 

In this data no corrections have been applied for angle 

cf flow, image, downwash, etc.  This was not done for two 

reasons. First, for the balance data to be checked by the 

pressure distributions, the unconnected data must be used. 

Also, aince the tests ultimately are to be compared to ad- 

ditional wind-tunnel tests, the corrections would be 

superfluous in the Immediate problem.  Second, the time was 

not available to go through the usual lifting-line theory 

correction computations using an infinite array of images. 

1 r^i fp >« w L. ••'• > 



IVTir^w 

«. 

INI< 
f* It Is contemplated that the f oroe data will be corrected for 

the tunnel walls in the final report,  although as mentioned 

before the corrections were not important here. 

APPARATUS 

The one-fourth scale model of the Douglae F3D-3 wing was 

tested in the university of Wichita •?- by 10-fcct wind tunnel 

which is described in reference 5. The model was constructed 

of laminated mahogany and finished with sending sealer to 

produce an aerodynamically smooth surface. The pressure taps 

were in plastic buttons imbedded in the model surface with 

plastic tubing connected as lead-outs to the manometer board. 

Details of the model and its rigging are shown in "ne photo- 

graphs of figure 2, 

A straight taper was used from the root airfoil section 

TTACA 63-011,64 to the theoretical tip section 1IACA 63-008. 

The root section thiclcnesa came as the result of the fuselage- 

wing Juncture at that point.  Thus, the tested wing was the 

wing outside of the fuselage, i.e., the true aerodynamic lift- 

ing surface. Neither twist nor dihedral was used in building 

or mounting the model. The sweep angle was 36 degrees 

measured through the root and tip sections quarter-chord 

points. 

The   slotted flap was 46 percent of the model  span in 

length and was rotated about a point 8 percent of the local 

chord below the  ohord line  and    80.6 percent  of the local 
IB,      ! ••,-• - -r -.-,       .........    ___„_ 
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T chord aft of the leading edge.    Coordinates of the basio 

airfoil sections,  flap nose and*the wing tip are given in 
I.' 

Appendix A.    The flap was moved in 15-degree increments to 

45 degrees maximum deflection by changing the steel, brackets. 

The model had no aileron. 

The model was mounted on two fittings, with the center 

of rotation located 24.37 inchos aft of the root-section 

leading edge.     On the  end plate a ring mount was used and in 

the wind stream a single  strut was attached in a submerged 

trunnion fitting. 

A summary of the model physical dimensions is given in 
I' 

figure  1 and the pertinent data as follows: 
» 

wing semispan    =   65.75* (Root 9.25" from center— 
r- line fuselage) 

Root chord       =   36,70" 

Tip chord        =   13.25" 
o 

Wing area        «   11.36 ft. 

Aspect ratio     =    5e28 

3waep angle of root-to-tip quarter-ohord line = 36° 

Root section NACA 63-011.64 

Tip section NACA 63-008 

Centerllne ruselage section NACA 63-012 

Flap span        =  46 o/o model spaa 

Hodel scale      =  one-quarter full scale 

a u . . —-- 
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The wind-tunnel tests  of the  pa??pt vi;ig model were all 

run at  a dynamic pressure of 26.3 pounds per sq-aare  foot 
.- 

which corresponded to an airspeed of 90.6 knots or 104 mph. 
I 

and an effective Reynolds number of 2.70xl08 based on the 

wing-raean-aerodynamls chord. The wind-tunnel turbulence 

factor ic 1.33, 

Tests for lift, drag and pitching moment and all the 

pressure distribution data were run' through an attaok angle 

range of -4 to +30 degrees with flap settings in 15-degree 

increments to 45 degrees. Tuft studies of the stall develop- 

ment were conducted at the same dynamic pressure, but the 

angles of attack were limited to a range of 6 to 18 degrees 

for the two flap settings of 0 and 45 degrees. 

DISCUSSION OF TEST RESULTS 

To obtain a pictorial exposition of the surface flow 

conditions on the wing near and at the stall point a series 

of photographs were taken for aero and forty-five degree 

flap deflections. As outlined previouslyi   the photographs 

were taken at one degree intervals betvr"  6 and 16 degree 

angles of attack and also at 18 degrees. The results are 

presented as figures 3 and 4. 

The clean configuration, I.e.,, no flap deflection, 

started a noticeable spanwise flow at an attack angle of 

CON!' • 



COMF^ \ 

9 degrees which developed Into a tip separation at 10 degrees, 

Further Increases In angle of attack extended the separated 

area Inboard In a gradual manner so that the flow on one- 

third of the wing separated at 11 degrees, half at 14 de- 

grees and three—quarters at 1G degree£*  later In the dis- 

cussion the correlation of the force curves to the pressure 

distributions is noted. 

With a full flap deflection of 45 degrees the flap 

remained unstalled throughout the depicted range of attack 

angles.  Stall or separation of the wing surface flow in 

this configuration started at 7 degrees angle of attack and 

progressed to one-third of the area at 8 degrees, half at 10 

degrees and three-quarters at 15 degrees.  (Note the delay • 

in the stall progression in the area ahead of the slotted 

flap from 9 to 13 degreee angle or attack.) The flapped 

wiag started its stall at a lower angle of attack than the 

imflapped wing so that- the area ahead of the flap was 

slightly more stable.  It would appear that 'dams' slight 

prove beneficial in increasing the effectiveness of an 

aileron on such a wing. This is because the spanwise thick- 

ening of the boundary layer induces separation of the flow 

at a low angle-of-attacl:. 

Force curves for the wing are presented In figures 

5 and 6. These data were not corrected for wind-tunnel 

wall effects, strut Interference, or the tunnel wall boun- 

dary-layer as previously noted. The pitching moments were 

CO,-',-, ~~      T 
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transferred from the model pivot point to the calculated 

aerodynamic center quartor-chord point.  Location of the 

aerodynamic center is discussed In appendix B. It was as- 

sumed that the remaining pitchlng-raoment curve slope could 

be erased by appropriate corrections due to the tunnel walls. 

The force curves show the typical types of aero- 

dynamic characteristics for a tapered swept wing, A gradual 

stall was started at a low angle of attack vith the drag 

rise quickly assuming a linear relation to the angle of attack. 

In every case with the flaps deflected the dracr rise was cc— 

incident with the break in the lift curve.  Similar correlation 

was evident in the tuft studies and the pressure distribution 

profiles along the semispan. 

The curves show that the drag increment caused by flap 

deflection was not proportional to the deflection angle at 

the lower angles of attack, but became linearly related to 

the flap deflection after the stall started and had caused 

the force curves to break.  The lift curve increments show 

exactly the opposite effects, being linearly related to the 

flap deflection below the force curve breaks. Increments 

in the pitcM.ng-mor.ent curves due to the flap were inde- 

pendent of the force curve breaks. This was surprising be- 

cause of the difference in the pressure distributions for 

the various flap settings and the manner in which the center 

of lift moved along the wing span, especially after the stall. 

Longitudinal instability at the stall was not too severe, but 
r 

TV 
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amounted to about ACJJ * +0.10 over a ten degree angle of 

attack range beyond the stall. Such a shift In the moment 

curve appeared for- all flap angle s* 

Slope? of the lift curves decreased slightly with lr*- 

creased flap deflections froia 0,0678 with zero flap deflection 

to 0.0623 per degree with & full flap deflection of 45 de- 

grees. The slope of the pitching moment curves was nearly 

constant *or all flap angles at a value of 0.0053 per degree, 

A comparison of the flap effectiveness at a low /ingle 

of attack with that at maximum lift coefficient is presented 

as figure 7. The increments of lift at CT   are about 0.4 

of those at the low angles of attaok, i.e., up to eight de-» 

grees. Also, the curve for the maximum lift coefficient 

increment is slightly curved with decreasing slope for the 
- 

higher flap defleotions while the other Is a stra'-^t line. 

The next figure, 8, demonstrated a comparison of the 

measured results from the wind-tunnel balances (uncorreeted) 

to the Integrated values from the pressure distributions. At 

the low angles of attack the behavior of the two curves is 

much as would be expected with the lift curves identical and 

the drag curves differing by the amount of viscous drag. 

Beyond the stall angle-of-attack the lift curve from the 

Integrated data is somewhat higher than the measured-value 

eurre. Some of the difference could have been caused by ac- 

cumulated experimental error, but this would seem unlikely 

since the trend Is consistent for the last three points. 

• - ,Ju 
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The drag curves differ by an amount due to the viscous drag 

which plays a lees Important part of the total drag as the 

angle of attack is increased.  In general, it was felt that 

the correlation between the two methods was satisfactory. 

Variations of the center of lift on the semispan model 

are presented in figure 9. As an average value over the use= 

able flight range of attack angles, it appears reasonable to 

use the value of 0.525 for 2y/b as compared to the mean aero- 

dynamic center location of 0.416. 

Figures 10a to lOd show the Integrated results of the 

normal force coefficient profile plots for the case of zero 

flap deflection* They demonstrate both the section and 

weighted values of lift and drag coefficients as distributed 

across the semlspan. The drag curves show the high drag near 

the tip and also the lower drag area Inboard. These extremes 

may be directly traced back to the tuft studies as being re- 

lated to the separated areas. 

A more graphic picture of the lift distribution is 

presented in figures 11a to lid. These three-dimensional 

eomposlte graphs show the spanwlse normal-force coefficient 

as a function of the angle of attack* Here again is shown 

the strong tendency of the wing tip to lift more than the 

inboard section and then stall so that the center of lift 

shifts toward the wing root.  Such a procedure may be seen 

in all four of the figures with the different flap de- 

flections. For increasing flap deflections another trend 

;     j3    / 
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f» may be noted in the e-ea shift caused by the flap, which in 

turn was aceompanie •. by a higher lift value on the tip. 

These ourv.s were plotted on a spanwlse axle correspond- 

ing to the entire semispan including the fuselage area. While 

the spanwlse station lines are the same as in the remainder of 

the figures, their values on the scale have different values* 

Also, the indicated uncorrected values determined from the 

balances are for the outboard 87.8 percent of the semispan, i.e. 

the area outside of the fuselage. 
• 

The next series of figures, 12 and 13, show the span- 

wise variation of the normal force coefficient profiles. 

These are the profile9  which were Integrated to give the 

section normal force coefficients of figure 11. Due to the 

-> physical limitation on the number of pressure taps on the 

nose of the model, the maximum pressure coefficient as indi- 

cated does not in all oases actually represent the true peak 

pressure coefficient value. 

Here also may be noted the essential characteristics 

of a tapered swept wing. At the root of the wing the profile 

is weaker and grows stronger as the tip Is approaehed. To 

the point of stall all the profiles are similar, but at the 

stall the shift of the peak pressure? coefficients is towards 

the root of the wing. The highest pressure coefficient 

measured was near the root of the wLng at an angle of attack 

of 16 degrees, its value being -7.0. No noticeable dif- 

ferences op-burred between the clean and flapped configurations 
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In these two figures that was not basically evident from the 

other presentations. However the stall progression, flap 

nc?t stalling through the useable angle of attack range, and 

shift of the center of lift inboard are again all clearly 

shown. 

Figures 14 through 17 present the isobars on the wing 

upper surface for the range of flap deflections at the indi- 

cated attack angles. These few plots show essentially the 

same information as the normal-force profiles of figures 12 

and 13.  The most noticeable characteristic in these figures 

is the distinct loss of linearity of the lines toward the 

tip as separation occurs.  This is especially well defined 

in the series of sketches for zero flap deflection and tne 

angles of attack 8, 12 and 16 degrees. 

CONCLUSIONS 

A reflection-plane quarter-scale model of the Douglas 

F3D-3 swept ulng was tested to obtain its basic traits.  These 

test results, presented as force and pressure-distribution 

data, showed the tip stall from spanwise boundary-layer flow 

to be the orirnary area for concern.  The tuft study, force 

data and pressure distributions all agreed very closely on 

the separation or stall phenomenon of this wing. While a 

certain degree of control could be exerted on the boundary 

growth by fences, the desire for such control only at high 

lift coefficients lends Itself more appropriately to BL-C 

control which is the second phase of the test program. 

llS M'= 



*. - 
f-v LIST  OF  REFERENCES 

1) Altman,  John M.   and Hayter,   Nora-Lee F.:  A Comparison 

of the Turbulent Boundary-layer Growth on an Unswept 

and  a Swept Wing.     KACA TN 2500,   September 1951. 

2) Kuethe,  A.  M.;    McKee,  P.  B.;     and  Curry, W.   H.   : 

Measurements  in the Boundary Layer of  a Yawed Wing. 

TN  1946,   September 1949. 

3) Waring, H. F. and Rasak, K. : Flight Test Performance 

Report, Cessna Model 309. Cessna Aircraft Co. Report 

No.   1309-3,   July 2,   1952. 

4) Razak,   Kenneth;  Rarak.  Virgil and Bondle.  R.  J«,   Jr.: 

Wlnd-Tunn;!l  Investigation of a method of Boundary-Layer 

Control a.<=> Applied to a Reflection-Plane Model at Full- 

Scale- Reynolds Number,     university of Wichita Engineering 

Report No.   032,   June  1951. 

5) Razak,   Kenneth:  The  University of Wichita ?•= by 10-foot 

Wind Tunnel.     Engineering Report No.   022,  April 1950. 

6) Abbott, Ira K. and VorDoenhoff. Albort E. : Theory of 

Wing Sections.     McGraw-HlTsl 2cok Company,  1949. 

7) DeYoung,  John:  Theoretical Additional  Span Loading 

Characteristics of Wings with Arbitrary Sweep;   Aspect- 

Ratio,   and Taper Ratio.     NACA TN  1491,  December 1947. 

,-s  n . 
•••• e. A.A 



CONFIX' 
[NFOBIU^^N 18 

APPENDIX A 

" 

! 

CVJ 

o 

CO 
to 

c 
<D 
o 
U 
CD 
P, 

C 

C 

01  o 
+a 
CC H 
C -H 
•H O 

2* 
OS 

•d 

ct O 

to 
d 
o 
-H 
•»-> 
as 

•*» 
CO 

© 

©     as 

CD        f-l 

3   o 

CD 

CO 
o 
OS 

CO 

o 
*-i 
•P 
aS 

+> 
03 

CD 
+» 
<C 
C 

•d I 
a>      o 

P.      +» 

CO 

W^OlWlflNroOlWNOQOfOIOOOOtDWiPr-O 
<D(^rWOWrJ«tOC^Tf!rHtOOWOC-tOCl^»t-«inOC-OlO 
©jr^iotHc^ioot^tot-ojooit^coaj-^cocoinajwr-cvj 

HHNNtC 
I   I    I    I    I 

in in 
lO C«- CO uj <^> u; 

I   I  I   I   I  I  I   I 1   I  i I   l   I   J   I   I 

e-jwmc-oinomoinoinomoiooinoinoino 
in i-i w CM to to *4« ^ in in co to ~  " ~ t>-1- co co c& a> o 

in-<(<oiNmwo>o)i\JwooO'd|Cioooo<oW'<rt-o 
COO^HOCU^»tOO)-«l'i-<tOONOI>-roC\I-f«rHU30lNCtt3 
cnMinfHcnifjoc^toc^cnocR^tocn-sJ'coWiooiCviD-oi 

mm 
in c^wmo m •  ••••• 

o        iHCimc>-omomomomomomomOinomo 
rHiHCvJWtOtO^-^mmcOCOt^C^COCOojOiO 

co 
o 

t 

• 

• c 

CD CD 

g O 
aS 

(D ^ 
P. U 

d c to 

CD 

aS 
c: 

•g 
o 

OitOHWlOW4HC-l.OCMON«?tO(B(0(DCO«)HOOlO 
^omc2cr/mwcftOiC-T|"0-<<gimtomcvjmcot-o«ocn 
NOi^lOHtOCUTO)t\!T)ilfl^WO>WOl<*©^0)mrl 

O Hr^WWtO*OtO^^^T*^TJ<r*;>rocv}03 »-«•--:. 
g   i   i   i   i   i   I   l   i   i   I   t   t   I   !   I   I   :   i   I   c   t   i   l 

o 
o 
I 

to 
to 

< 

3 

©»rt 
> 5 
T4 O 

o 
m 
a> r-i 

as O 

U cO 

<d 

as 

C 
o 

ctS 

CO 

CD 
O 
ct! 

u 
CO 

P« 
P 

!=> 

o 

«$ 
en 

CD 
+3 
oS 
fi 
•H 

t o 

o 

a 
CO 

m in 
m iv w mo in 

riwiot-omoifioioowoinomoifiomoiflo 
•Hr-icitx!totO'*^inmcotDr-t>cocooiO>o 

mtDHIMtDlO'J'HMnwONtOtOOiaXDCtXOrlOOtO 
•*oincoc5)inwa)CniL-YO'TO)ionir)WuO(DM7iiocTi 

HHWCJ lO tO tO -f \j< -«i' -^ \i< -# tO CO CO CO r-i «H o 

X) in 
ir^wifioio 

H co m •> 

to 
CO 

to 

•s 
oinoinomoinomomOunomomo 
t-i r-i co cu to to sjH •tf in in to to r- r*- co co en o> o 



v^OI^:: 

-J 

* 

J-N-fr'OIw^ ^, .-*m" l9 

!    t 
FLAP NOSE COORDINATES 

j 

Notes These coordinates are referenced to the 80 percent 
points of the local chords as the origin. 

PERCENT CHORD      ABSCISSA (X In.) ORDINATE (Z In. ) 

Wing Sta. 0.^5 

Z5*22 +1.822 -0.595 and -0.899 
51* 52 +1.164 -0.220 
XS*22 +1.457 -0.065 
Z?'S2 +0.911 +0.215 
32 50 g-29? +0'432 and -°-673 Sf'Sg -0.911 +0.492 

"f H*|g -1.304 +0.484 

! T^-fHynPolnt        ^.-fg J8:JS 90.00 -3.643 ±0.259 
95.00 -5.465 ±0.101 

100»00     ' -7.287 0.000 
L.E.   Radius Center +1.521 -O 595 

Wing Sta,   33.50 
75.00 +1.238 -0.376 and -0.566 
75.50 +1.114 -0.140 
76.00 +0.990 -0.033 
77.50 +0.619 +0,139 
80.00 0.000 +0.267 and -0.425 

• 

82.50 -0,619 +0.300 
83.58 -0.886 +0.296 
85.00 -1.238 +0.290 

Tangency Point -1.638 +0.248 
90.00 -1.238 +0,167 
95.00 -3.713 +0.069 
100.00 -4,951 0.000 

L.E. Radius Center +leC80 -0.375 

The flap was hinged about a point 8 percent of the 

local chord below the chord line and 80.6 percent of the 

local chord aft of the section leading edge. 



r 
WING-TIP COORDINATES 

Mote:    These coordinates are referred tc the trailing 
edge of the tip ohord at  station 63.10. 

X - distance from the 
tip chord trailing- 
edge,   Inches 

0.000 

0.313 

0.625 

1.250 

2,500 

5.000 

7.500 

10.000 

12.500 

T - distance normal 
to the tip-chord 
plane,   inches 

1.325 

1.750 

1.950 

2.175 

4,450 

2.650 

2.570 

2.250 

1.400 

This curve was fair?d to the leading and trailing 

edges of the wing. 
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APPENDIX B 

The  equation in reference 6 on page 19 x*as used  in 

calculating the  aerodynamic center of this  swept wing as 

follows: 

X, 

where 

Y 
a.c. = longitudinal distance between the 

aerodynamic center of the root section 
and aerodynamic center of the wing, 
positive to the rear. 

S    = wing area 

b    = wing 3pan 

H    = factor presented in grapnical form in 
the reference test =~0.208 

. A    = wing aspect, ratio 

(3    = aiigle uf sweepback 

From the model constants this gives: 

xa.c. - Hb tan p 

= 0.208 x 2 x 65.75 x tan 35.8° 

X «=    19.72 in.  behind the root   section 
-""   • aerodynamic chord 

Thus the wing aerodynamic center becomes 

9.62 + 19.72 =;  29.34  inches  behind  the  root  chord leading 

edge,   corresponding to a  span  station of 27.33  Inches with 

a   section chord  of 26.94  Inches. 

In these  calculations   the aerodynamic center data on 

Ufie    sw (J i/XUiiii,    tio-uuu,    UO—VJO-3   nnu.   UJi-uii.    wcxo   uacu   v/j.TJu 

/r> .-'• •••• -       < jr 



I linear Interpolation.  It was on this basis th?>.t the sweep- 

back angle of 35,8° was calculated for the line between the 

root and tip chord aerodynamic centers. 

In more reoent calculations it appeared that this 

value Is slightly small, i.e., the wine; aerodynamic center 

distance X   .  Reference 7 uses the t> , 
a.c. 

a-°- " 1 + $&&, [«-» - j^T 1   AB tanAc/* 
= distance of the wing aerodynamic center behind 

the  leading edge  of the centroid-of-s.rca chord= 

This equation results  in X„  _    = 20.70 inches which 

is essentially an inch behind the previous value.     Such a 

correction would reduce the  slope  of the  transferred pitch- 

ing moments to about half  its presented value.    Therefore, 

the  tunnel data would still not quite check the aerodynamic 

center calculations.    As assumed in the text,   the remainder 

can possibly be attributed to tunnel wall  interference. 

cor;~ 
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UNIVERSITY OF WICHITA    fo V Pf ftK^VTl A 1 
SCHOOL OF ENGINEER,NO <--"^* IU+*X  £ 1A1. 

AERODYNAraiCS LABORATORY 
2<+ 

f 

TEST: 
FOR ._ 
BY:  

ONR m=k 
Offi r>.#a olUScura]  BA&aarch  
Hlfitinr* K-  Mallaofl  

TEST NO:       g 
REYNOLDS NQ:    ? . 70   X   10° 
DATE:   On tinner 1952— 

Figure  2a.- Front view of the model mounted in the tunnel, 

Figure  2b.- Completed model mounted on the  end-plete rigging. 

C/N  1 'HA.I. 



UNIVERSITY OF WICHITA     CO^FTDFIVTI \ I 
SCHOOL OF ENGINEERING V^«U>1 ?JP ZMJMLrH  1 lAt 

AERODYNAMICS LABORATORY 
TEST: ONR  RM-*l . TEST N0 
FOR  Off1nft  of  Naval   Hnsaornh  

25 

BY      Richard S. Wallace 
REYNOLDS NO: 
0ATE:_J2 

Figure 2c- External balance rigging,  angle-of-at tack 
mechanism,  and pressure  t\ibes. 

Figure 2d.- Close-up view showing flap  Juncture and brackets 
and the pressure  tap buttons. 

EDI^TIAI 



TEST:   CNR RM-4 
FOR       Office  of  Naval Researcn 
BY 

UNIVERSITY OF WICHITA        CONFIDENT! AX 
bCMOOL  Of   FNGINLERING 

AERODYNAMICS LABORATORY 

TEST NO 6 
REYNOLDS NO   '-.  'V   X   xU 
DATE;   October  1952 

;•• 

• 

Fig. 3.- Tuft pictures of the plain wing configuration, 

y   -  - , Jt A  =x 0°. OU = 6U. 
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Figure 3.- Continued;     at  = 8' 
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^*r 
Figure  3.- Continued;     a*.  = 
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Figure 3.~ Continued;  at * 10*. 

Figure 3.- Continued*  a^ * 11°, 
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Figure 3.- Continued;  at * 12* 

Figure 3.- Continued;  at = 13
C, 

r; M 
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Figure 3.- Continued;  at = 1^°. 

* 

Fip-ure 3." Continued;  at - 15
1 
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Figure 3.- GontinuedJ  a*. = 16' 

Figure 3.- Concluded;  a* ~  18°. 



Jr^_j3hu. '_^ 

Figure  k.- Tuft pictures  of  the  flapped  wing configuration 
fip  = h5 H = 6 

•figure  '-':.- Cc H-.ed;     at  ^ 7°, 

r.   >> 
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Figure 'J-.- Continued^  at =8°. 
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Figure  •+. - Continued;     at  = 9©# 
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Figure  ^.- Continued;     at  = 10°. 

'igui-e   '*•.-  Continued;     a-^  •.=  11°, 

%*? 
', • ",    —"*   n 
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figure   •'+. - Continued;     at  = 12* 

. 

5  ;..     t 
Figure  U-.- Continued;     at  = ±V 
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Bi lgure bt-  Continued; at * 1^°. 

Figure k,-  Continued;  at => iy> m 
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figure   '«•,- Continued;     a-^  = 16* 
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Figure '«••- Concluded;  at 
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Figure  1*K- Isobars  on the wing upper surface with 6p=0°.   ot1^' 
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Figure 1^.- Cortimiedj     or*  = 8°. 
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figure 14.-  Continued)     at  = 12°. 
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Figure 16.- Isobars on the wing upper surface with 6p=30° <x  =8°, 
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Figure 16.- 'Jorjtinuod;     at  * 12°, 
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Figure ly.- Isobars on the wing upper suriW with 6*=^ ^o, 

v <«> 11, 
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-   S° Figure 17.- Continued:     at = 8 
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Figure  1?»- -wontinued;     a^ =» 12 
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t 

CO I I £? pH    *'    R   I    .  ,, 

1JNFOBMATION 
UPPER  SURFACE 

Percent Sta. Sta.           Sta. Sta. Sta. Sta. 
choid Os098 0.270 0.442 0.615 0.787 0.960 

00.00 -0.19 0.07           0.18 -0.54 -0.62 0,17 
1.25 -0.35 0.38           0.35 0.42 0.45 
2.5 -0.22 0..25           0.25 0.31 0.33 0.25 
5*.0 -0.08 0.12           0.11 0.14 0.16 0.12 
7.5 -0.04 0.05            0.05 0.08 0.10 0.04 

10 0 0.02 0.00            0.00 0.06 0.0b -0.03 
lr-.C 0.08 -0.07. -0.06 -0.03 -0.03 -0.08 
20,0 0.13 -0.12 -0.12 -0.03 -0.07 -0.13 
25.0 0.17 -0.17 -0.15 -0.13 -0.12 -0.15 
30.0 0.19 -0.18 -0.17 -0.15 -0.16 -0.14 
40.0 0.21 -0.19 -0.17 -0.13 -0.18 -0.18 
50.0 0.18 -0.18 =0.17 -0.15 =0.17 =<5.17 
«0*0 °-14 -0.13 -0.13 -0.13 -0.13 -0.14 
70.0 0.08 -0.08 -0.08 -0.09 -0.08 -0.10 
SO 0 0.04 -0.04 -0a04 -0.05 -0.05 -0.05 
e0«0f -0.15 -0.12 -0.13 
85.0 T-'- 0.02 0.03           0.00                                                      ,- • T:: 
S0.6 " "'" 0.05 0.06            0.03 -0.03 0.00 -G.O/S 
•y. .'.'•'. - •."" •."-%'•, 

***-**'- LOWER SURFACE T"^ 

c 

•:%i',w'-i?Jv»- -.i ~ 

-0.19 0.07 0.18 -0.54 -0.62 OVlt 
-0.60 -0.89 -0.96 -1.13 -1.23 *~W$f 
-0.58 -0.78 -0.84 -0.98 -1.09 -1.0O 
-0.52 -0.67 -0.57 -0.70 -0.69 -D«6S 
-0.43 -0.62 -0.63 -0.67 -0.77 ^0'.$9 
-0.49 -0.58 -0.63 -0.65 -0.68 -G'.S4 
=0.50 -0.58 -0.60 -0.61 -0.62 -0.48: 

-0e48 -0.57 -0.57 -O.o7 -O.06 -0«f3 
-0.49 -0.53 -0.54 -O.o5 -0.51 "^0.4<5 
-0.48 -0.51 -0.50 -0.51 -0.50 -6'. 38 
-0.44 -0.17 -0.45 -0.44 -0.42 -0.31 
-0.38 -0.37 -0.35 -0.36 -0.35-0*24 
-0.29 -0.28 -0.28 -0.25 -0.26 -0.18 
-0.19 -0.18 -0.17 -0.16 -0.17 -0.12 
-0.08 -0.07 -0.08 -O.05 -0.06 -0.06 
-0.02 0.00 0.01 0.04 -0.02 -0.03 

Figure 18.- t^esure Coefficient values with 
Angle of Attack = -4° 
Flat) Defleotion =  ,0° :'?*£#& 
and R    = 2.70 x 10b ' ^^ 

e •=-:• • •*••**•, 

V r* I, '•%. 



^^OBM A*V
A
 '- 72 

UPPER SURFACE 

percent 5!ta. P.ts • ?ta. ?ta. St a. ^ta. 
chord 0.096 u * c i U 0.442 0.615 0 * 707 0.960 

00.00 0.50 0.46 0.48 0.47 0.49 0.42 
1.25 -0.01 -0.08 -0.15 -0.22 -0.22 
2.5 -0.12 -0.17 -0.20 -0.25 -0.23 -0.29 
_       — **. •* /••'    -« ^\   r»."\ C\      *Z V A     'XA -O _9Q L>.U -U.iSX -0.<s* — U • rj ^ — W  lUi; —  j m %s -» 

7.5 -0.22 -0.25 -0.29 -0.33 -0.32 
10. 0 mUifc<t) -0-29 —o. oO -0*50 r\   in 

15.0 -0.23 -0.51 «, n   v. i -0,31 
20.0 -0*31 -0.34 -0.34 -\            1    A 

— >7 »0*» -0.33 -0.30 
25.0 —'J » 52 -0.30 —0 . Co — J .«J'_' -0.35 -0.29 
30-0 -0.34 -0 ..05 -0.35 -0.36 -0.37 -0.24. 
40.0 -0.33 -0.34 -0.35 -0.35 -0.34 -0.26 
5u . 0 -0.30 -0.29 -0.29 -0.29 -0.29 -0.21 
60.0 -0.23 -0.22 -0.21 -0.21 -0.23 -0.15 
"0.0 -0.15 -0.13 -0.13 -0.16 -0.15 -0.08 
80.0 -o.oy -0.09 -o.oa -0.10 -0.08 -0,04- 
30. Of -0.11 -0.0 0 -0.07 '••# 

85.0 " - J . Co 0.00 -0 .03 
90.0 0.02 0.03 0.00 -0.06 -0.05 -0.03 

LOWER SURFACE 

00.00 0.50 0.45 0.4G 0.47 0.43 0.42 
1,25 -0.05 -0.10 -0.11 -0.05 -0.03 
2.5 -0.13 -0.16 -0.17 -0.11 -0.08 -0.10 
5.0 -0.19 -0.21 -0.21 -0.16 -0.14 -0.19 

7.5 -0.20 -0.24 -0.25 -0.21 -0.25 -0.22 
10.0 -0.24 -0.29 -0.29 -0.24 -0.25 -0.24 
15.0 —u • 2 ~ —0 »3o -0.53 -0.29 -0.28 -0.25 
20.0 -0,2* -0.55 -0.34 -   .30 -0.28 -0.26 
25.0 -0.31 -0,34 -0,52 -0.28 -0.27 
30.0 -0.32 -0.54 -0.35 -0.31 -0.29 -0.27 
40.0 "• U m *st~s — U »0<± -0.32 -0.29 -0.23    • -0.25 
50.0 -0.29 -0.29 •0 • t>o -0.25 -0.26 -0.21 
00,0 — 0 . d 2 -0.21 -0.19 -0.17 -0.17 
70.0 -0.14 -0.13 -0.12 -0.10 -0.12 -0.08 
30.0 -0.05 —0. 0c -0.03 -".02 -0.03 -0.C3 
Cm   i ^ 0*00 0.02 J.08 0.C5 0.00 

Fimaro IB   (Cont'd).- Piessura coefficient values with       c 
Anglo of Attack - Q  , Kl^.p Deflection s 0 
and He a 2.70 x 10° 

•-- s\S 
WM\LVI& 
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INFORMATION " 

UPPER SURFACE 

Percent Sta. Sta. Sta. Sta. Sta. 3ta. 
chord 0.098 0.270 0.442 0.615 0.787 0.960 

00.00 0.34 —0.08 -0.11 -0.85 -«J.33 -0.77 
T   25 -0.56 -0.85 -0.99 -1.22 -1.40 
i! 5 -0.56 -C.78 -0.86 -1.00 -1.11 -1.17 
5.0 -O.L->6 -0.72 -0.76 -0.06 -0.79 
7.5 -0.52 -0.64 -0.68 -0.75 -0. 79 -0.6S 

10.0 -0.52 -0.63 —0. G3 0     rt-i -0.64 
16.0 -0.51 -0.58 -0.56 -0.58 -0.64 -0.54 
'20.0 '"" -0.51 -0,58 -0.57 -0.58 -0.59 -0.48 
"25*0"^:' -0.56 -0.55 "0„:;5 -0.53 -0.451 

30.0   • . -0.52 -C.^3 -0.52 —0. ZiZ> -0.57 -0.3S- 
40; 0 " '• -C.47 -0.47 -0.48 -0.49 -0.49 -0.36 
50,0""   """ -0.41 -0.40 -6139 -0*37 -0.40 -0.27 
:oC^0: -.0   "TO -0.30 -0. 29 —0.30 -0. 3C -0.22 
^o;o: -0.20 -0,19 -0 . XO -0- tfi -0.15? 
my>" • -0.14 -0.13 -0.12 -0.14 —v-». x.o -o.iii 
m%0£:.. -0.06 -0.03 -0.03 ' !   •'•' T '-•• 

z$tm^ -0.07 -0.05 -0.07 • ' ".. ^%* 

-0.02 0.00 -0.03 -0.08 -0.06  ; _TfV^V"f*£ 

^f^%f^ir--   '• '?;. -.'     y.   ;   j.      ;_'        £    .','     '.   i. 

LOWER SURFACE 

uu.QO r\    'i.'A -0.08 -0.11 -0.85 -0.33 •%i(M 
1.25 0.29 -0.36. 0.35 0.41 0.46 '; 

s 2.5   . 0.20 -0.25 0.23 0.31 0.38 ?&m 
K   0 C.10 -0.14 O.li 0.19 0.23 r^p^f 

:'7.'5 0.04 0.05 0.03 0.10 0.12 "d*6:7' 
i'0.0 -0.02 0.09 -0.03 0.03 0.07 o;cxu 
'15.0 -0.09 -0.09 -0.10 -0.05 0.01 :' *&J$7> 
20.0 -0.14 -0.14 —v. x-* -0.09 -0.05 ' -0.1# 
25.0 -0.17 -0.15 -0.17 -0.14 -0.09 ^n/16" 
'30.0 -0.19 -0.17 -0.17 -C.15 -0.12 
40~0 -0.20 -0.25 -0.19 -C.16 -0.14 -0.20: 

50.0 -0,20 -0.17 -0.16 -0.14 -0.03 -0il9- 
GO.O -0.14 -0.14 -0.13 -0.10 -0.12 -0.16- 
70.0 -0.09 -0.08 .-0.07 -0.05 -0.07 -0.12> 
f~ . s~\         *"v r\    /vi r\   r\n e\   r\f\ r\   no 0 00 _n   f>.«t'" cv.u —W. \JJL. w . \*%* ** . **** w .  ^s*. v.   . W   i 

90.0 0.02 0.03 0.05 n  ir, 0.05 -°>°2' 
Figure  18 (cont'd.).- Pressure Coefficient values vitJr 

Angle  of Attack =    4° 
Flap Deflection =    0° - 
and R    = 2,70 x 106 
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CONFIDENTIAL 
INFORMATION        ?k 

vpp ,R   SURFACE 

percent Sta. P.ta. ftp. pta. Ft*. Pta. 
chord 0.090 0.270 0.142 0.615 0.767 0.960 

00.00 -O.bJ -1.62 -2.32 -2.50 -5.50 -5.32 
1.25 -1*58 -2.04 -2.59 -3.56 -4.02 
P.5 -1.25 -1.65 -1.05 -2.05 -2.45 -2.29 
5.0 -1.05 -1.25 -1.49 -1.67 -1.81 -1.61 
r'.5 ~0„y0 -l.Ofl -1.25 -1.57 -1.45 -1.04 

10.0 -0.34 -0.99 -1.12 -1.17 =1.24 -1.07 
15.0 -0.77 -0.86 -0.95 -0.99 -1.05 -0.86 
20.0 -0.75 -0.79 -0.69 -0.31 -0.91 -0.73 
25.0 -u.70 -0.76 -0.02 -0.85 -0.85 -0.65 
30.0 -0.60 -0.73 -0.74 -0.78 -0.79 -0.50 
^-0.0 -0.59 -O.GO -0.C4 -0.66 -0.65 -0.50 
fcO.O -0.50 -0.49 -0.50 -0.51 -0.51 -0.40 
60,0 ^0.38 -0.56 -0.57 -0.33 -0.38 -0,35 
70.0 -0.26 -0,24 -0.25 -0.27 -0.27 -0*28 
80.0 -0.17 -O.lD -0.16 -0.17 -0.17 -0.25 
80.Of -0.02 0.00 0.02 
85.0 -0.10 -0.03 -0.10 
90.0 -0.04 -0.03 -0.06 -0.10 -rO.10 -0.21 

LO'-VSR SURFACE 

00.00 -0.59 -1.62 -2.52 -2.50 .-3.30 -3.32 
1.25 0.50 0,40 0.47 0.44 0.57 
2.5 0.45. 0.45 0.47 0.50 0.50 0.45 
5.0 0.36 0.35 0,39 0.44 0.46 0.36 
7.5    " 0.29 0.27 0.30 0.37 0.37 0.26 

10.0 0.21 0.21 0.25 0.30 0.31 0.19 
15.0 0.12 0.11 0.14 0.20 0.22 0.08 
20.0 0.05 O.Oo 0.08 0.13 0.15 0.01 
25,0 0.01 0.01 0.05 0.07 0.10 -0,05 
30.'."! -0.05 -0.03 0.01 0.03 0.04 -0.10 
40.0 -0.07 -0.07 -0.04 -0.02 -0.01 -0.16 
00.0 -0.08 -0.07 -0.04 -0.03 "0.01 -0,16 
60.0 -0.06 -0.06 -0.04 -0.02 -0.04 =0.03 
70.0 -0.05 -0.05 0,00 0.00 -0.03 -0.13 
60.0 J.05 0.05 0.04 0.04 0-05 -0.03 
90.0 0.05 0.05 0.07 0.10 n 

"•"i-'VT'j   Id   (Cont'd).-   rr,ess;ji'3   coefficient  v&lueo  with 
;.n--le of Attach a 8, 
i'ir.p reflection s p° 
and* Rf  =  2.70 x 10"     \ 

- -  s J .. -•  n   • A r 
'   '• •: S, 



UPPER  SURFACE 

<7S. 

Peroent Sta. Sta. Duel * Sta. 04*0 Sta. 
chord 0.098 0.270 0.442 0.61.5 0.787 0.960 

00.00 -1,48 -3.81 -5. 51 -5.86 -2.14 -0.95 
1,25 -S.38 -2e89 -3.86 -4.90 -1.83 
2.5 -1*69 -2,32 -2.94 -3.43 -1.86 -0.84 
5*n -1.39 -1„84 -2.20 -2.50 -1.8? -0.84 
7", 5 -1.18 -1.51 x.81 -2.03 -1,79 -0.76 

10.0 -1.10 -1.38 -1.56 -1.71 -1,72 -0,85 
15.0 -0.97 -1.17 -1.29 -1.40 -1.56 -0.84 
20.0 -0*92 -1.05 -1.15 -1.24 -1.42 -O-HP. 
25.0 -0.87 -0.97 -1.04 -1.11 -1.29 -0ij*& 
3Oi,0 • -0.82 —0.S7 —0,(92 -0..9y -0^64 
40.0 -0.71 -0.72 -0.76 -0.80 -0.98 -0.67 
50.0 -0.59 -0.58 -0.58 -0.551 -0.88 -0.61 
SO.C -0.45 =0.42 -0.43 -0.43 \f a Ow -0.57 
70.0 -0.32 -0.29 -0.30 -0.35 -0.56 -0.53 
50.0 -0.20 -0.19 -0.21 -0.27 -0.47 -0*50 m.ot 0.03 *O.05 •0.05 
W+& -0.13 -0.13 -o.ie o.' '•:'•'- 

9o.o -0.07 -0.08 -0.14 -0.22 -0.38 -°*l| 
,>i^w? V'-:.\ 

LOWER SURFACE 

00,00 -1,48 -3.81 -5.51 -5. 86 -2.14 -4^5 
-C.50 0.32 0.15 0.02 0.33 

0.&2 0.48 0.42 0.36 0.50 0;#t 
0.45 0.48 C.4C 0.51 0,53 $$B$ 

#*5" 0.40 0.44 0.45 0.49 0.46 0,28 
*Vi"V i/V Pi    "JO r>.   A r\ n    -*e A    jll ;   « \  M1* 
AW.V W 0   %J +4 •-' ,-IV *-< . -X«J '-'•-a: X ' wa-Ju'X 

P*P:":" 0.24 0.29 0.31 0.36 0.32 "?#32 
saSs?/0 • 0.1A 0.20 0*24 0*28 0 = 25 v ':~-if «irt* 

Uli 0 0.13 0.15 0ll9 0.'22 0.39 >S§|j|jg 
lGk~6 ' 0.08 0C12 0.14 0.17 0.13 ": *3M& 
*0VO 0.03 0.04 0*07 0.08 0l05 v.«2Kjg| 
l&WV — w — — 0e03 0.04 0.04 0.00 ' *$$& 
00.0 0.02 0,02 0!03 0.03 -0.03 '-ifcfcfc 
70,0 0.03 0.03 0.04 0.03 -0.04 -0,18 au.o O.uS 0.07 0.07 0.05 -0.03 -o/is ?a»o 0.08 0.07 0.07 0.08 -0.03 -0.15 

Figure 18  (cont'd).- Pressure Coefficient values wif:Ji 
Angle  of Attack = 12° '/'".;' 
Flap Deflection - 0 P 
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Figure 18 (cont*d.).- Pressure Coeffl 
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Figure  18 (cont'd ).- Pressure Coefficient values with 
Angle  of Attack = 20° 
Flap Deflection = _0° 
and Ro = 2.70 x 106 
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Figure  18 (cont'd.).- Pressure Coefficient values with 
Angle of Attack = 24° 
Flap Deflection »    6° 
and Rg = 2.70 x 10° 
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Figure  19.-    Pressure  Coefficient  values with 
Angle  of Attack *»    0 
Flap Deflection = 15° 
and R    = 2.70 x 10° e 
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10.0 -0.94 -1.19 -1.32 -0.88 -1.45 -1.27 
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Figure  19.= Pressure  Coefficient values with *   ^:" 
Angle   of  Attack =8° '   . ••• ;V 
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chord          0.098 0.270 0.442 0.615 0.737 0.960 

-2.13 -1,33 -1.14 -0C87 -0.77 -0.61 
-1.71 -1.33 -1.15 -O.Sy -0.74 
-1.68 -1.33 -1.15 -0.89 -0.74 -0*62 
-1.81 -1.32 -1.14 -0.09 -0.74 -0.62 
-1.59 -1.30 -1.12 -0.89 -0.74 -0.57 
-1.55 -1.31 -1.12 -0.G7 -0.74 -0.62 
-1.47 -1.27 -i.w -0.8y -0.Y4 -CJ.62 
-1.43 -1.24 -1.09 -0.87 -0,74 -0.62 
-1.37 -1.24 -1,07 -0.87 =0.74 -0.62 
-1.34 -1.23 -l.OH -0.87 -f)  W -r>  *A 
-1.28 -1.21 -1.04 -0.8$ -6.73 -6*62 
-ls24 -ls19 -1.02 -0.84 -0.72 -0.62 
-1.21 -1.18 -1.00 -0.84 -0.72 -0.62 
-1.17 -1.14 -0.99 -0.83 -0.71 -0.62 
-1.13 -1.11 -0.97 -0.82 -0.03 -0.61 
-1.75 -1.70 -0.92 
—1 09 —1.11 —0 9^- '• 
-0^96 -1*03 —0^84 -0.81 -0.6S -0*2$ 

LOWER SURFACE 

-2*13      -1.33        -1*14,      -0.87 -0„ 7? -0.63: 
0.20         0.08 0.08          0.12 0.13 
0.61         0.45 0.42           0,38 0.38 0.28 
0,76         0.64 0.59           0.56 0.54 0.36- 
0.77         0.67 0.S4           0.58 0.55 0**fi 
0.75         0.6? 0.63           0.58 0S53 0*3S' 
0.68         0.63 0.58           0.53 0.48 0.20 
0.62         0.56 0.52           0-48 0.42 Q,.$7 
0.55         0.51 0.46           0.42 0.36 0.10 
0.49         0.45 0.42           0536 0.29 0.03 
0.39         0a35 0.31           0.24 0.18 -0.08 
0.31         0.29 0.23           0.15 0.00 -0.15 
0.25         0.24 0.18           0.10 0.00 0.00 
0.21         0.20 0.15        -0.01 =0.08 -0.23 
0.45          0.39 0.32         -0.08 -0.11 -0.25 
0.17         0.07 0.00        -0.13 -0.18 -0S02 

Figure 19.- Pressure Coefficient values with 
Ang]£   of Attaok = 28° 
Flap Deflection • 15° 
and R    * 2.70 x 105 
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80.0 
90.0 

•TOLViJAl 90 

UPPER SURFACE 

Percent Sta.         Sta.            Sta. 3ta. Sta.           Sta. 
chord 0.098 0.270 0.442 0.615 0.787 0.960 

00.00 -1.57 -1.23 -1.09 -0.89 -0.74 -0,64 
1.25 -1.47         -1.2a -1.10 -0.39 -0.72 
9.. 5 -1.44         -1.22 -1.09 -0,88 -0.73 -0.65 
5l0 -1.40         -1.24 -1.09 -0.87 -0.73 -0.61 
7.5 -1.39          -1.19 -ls07 -0.87 -0.72 -0.57 

10.0 -1.34         -1.24 -1.07 -0.86 -0.73 -0.60 
15.0 -1.34         -1.18 -1.04 -0.35 -0.73 -0.60 
2D.0 -1.30         -1.18 -1.04 -0.85 =0.73. -0.52 
25.0 -1.27         -1.17 -1.03 -0,84 =0,73 _0.53 
30.0 -1.27         -1.15 -1.02 -0.84 -0.72 -0.55 
40.0 -1.22         -1.16 -1.00 -0.83 -0.72 _0.64 
5n n -1.20         -1-15 -0 = 99 -0.82 -0.71 _0 Q<? 
60.0 -1.19          -1.13 -0.97 -0.81 -0.71 -0*63 
70.0 -1-16         -1.10 -C.97 -0.80 -0.70 _0*£J 
80.0 -1.14         -1.04 -©.94 -0.79 -0.03 -0**8 
80.Of -1.78         -1.65-0.89 
$go -1.14         -1.02 -0.90 
90.0; -1.04         -0.99 -0.88 -0.79 -0.69 -0.59 

LOWER SURFACE 

•1.57 -1.23 -1.09 -0.89 
0.28 0.05 0.03 0.07 
0.61 0.42 0.38 0.35 
0.78 0.63 0,58 0.57 

n  «"7 
v^ . v.- • 0.64 0.61 

0.79 0.70 6] 64 0.61 
0.74 0.64 0.61 
0.67 0.60 0fi55 0.52 
0.60 0.54 0.50 0.46 

0 . 40 
0.43 0.38 0.35 0.28 
0.34 0.32 0.26 0.19 
0.29 0.25 0.21 0.11 
0.23 0,22 0S18 0.03 
6*46 C.38 0.33 -0.04 
0.18 0.07 0.03 -0.11 

0.74 
0.08 

-0.5i 

0.35 o;M 
0.53 0.3$ 
0.56 0.3* 
0.55 0,31 
0.52 0,25 
0.46 0.18 
0*40 n  n'-t-- 
0.33 0.04 
0.22 -0.08 
0.00 -0,13 
0.03 -0.18 
0.04 -«Y.*S 
•0.08 -6,*23 
•O.'l? -0.23 

Figure  19.- Pressure Coefficient values with 
Angle  of Attack - 30° 
Flap Deflection =* 15° 
and Rn = 2.70 x 105 
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Percent St a. Sta. 
f% \^ /•» »W? 0.098 0.270 0.442 0.615 0.787 0.960 

00.00 0.38 0.41 0.48 0.44 0.4.1 0.43 
1.25 0.15 0. 08 -0.07 -0,10 0*03 
2.5 0.03 -0.03 -0.14 -0.16 -C.08 -0.05 
5.0 -0.10 -0.16 -6" 28 -0.20 -0,12 
*7     C 
1 # fcJ 

_A   on r.   no A   m A     1 r* 

10.0 -0.19 -0.25 -0.31 -0.30 -0.22 -0.21 
15.0 -0.25 -0.31 -0.34 -0.32 -0.26 -0.22 
20.0 -0.30 -0.37 -0.41 -0.36 -0,28 -0.23 
25.0 -0.35 -0.41 -0.44 -0.39 -0.31 -0.25 
30.0 -0.58 -0.43 -0.46 -0.41 -0.34 -0.21 
40.0 -0.41 -0,43 -0.51 -nr4-3 -0.34 -0.26 
50.0 -0.41 -0.49 -0.49 —0. 38 -0.30 -0.21 
60.0 -0.40 -0.50 -...48 -0.30 -0.24 -0.17 
70.0 -0.41 -0,51 -0.48 -0.23 -0.16 -0.09 
80.0 -0.61 -0.66 -v.uo —O.uo 
BO. Of -1.16 -1.28 -1.02 
85.0 -0.66 —".'.63 -(;._ 46 
90.0         ' -0.40 -r.  °5 -0.34 -C.12 -0.04 0.08 

LCtfEPi SURFACE 

00.00 0.38 0.41 0.48 0.44 0.41 0.43 
1 •_ 25 -0.25 -0.29 -0.20 -0.15 -0.29 
2.5 -0.31 -0.30 -0.23 -0.18 -0.27 -0,40 
5.C -0.30 -0.30 -0.23 -0*20 -0.27 -0.37 
7.5 -0.28 -0.30 -0.25 -6.23 A     '7--? —O. uo -0.36 

10.0 -0.30 -0.31 -0.26 —0   ""' -0.34 -0.35 
15.0 -0.32 -0.31 -0.28 -6! 27 -0.34 -0.33 on   n _n   in  r* •< i  M      Of5 M     T» P-      •»'* 
-»W .  W ~ . \J *~ -•* » wu. *J m   -»*W — w .  i.  i —^* »io -0.31 
25.0 -0.30 -0.28 -0.25 -0.27 -0.31 -0.31 
30,0 -0.28 -0.25 -0.21 -0,26 -0.33 ^0.30 
40.0 -0.23 -0.18 -0.15 -0.23 -0.3'J -0.26 
50.0 -0.17 -0.07 -0.05 -0.18 0.00 -0.21 
60.0 -0.0b -0.04 0.03 -0.12 -0.19 -0.15 
70.0 -0.05 0.1b 0.13 -0.U8 -0.12 -0.09 
80.0 -0.58 0.56 0.48 -0.02 -0.03 -0.03 
90.0 -0.32 A     <7T •w. ._>X 

A      A t \ 
0.03 0.00 

Figure  20  (Cont'd ).- Pressure   coefficient  values with 
Angle  of  Attack =    -4° 
Flap Deflection =    30° 
and Re =  2.70 x 10$ 
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Percent 
chord 

00.00 
1-25 
&«-> 
5.0 
7,5 

10.0 

iCo 
25,0 
30.0 
40.0 
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70.0 
80.0 
80. Of 

;JM6-.«? ' 

«n&'it-*-'.via-st*'*-. 

**f£lh 

St a. 
0.098 

0.43 
-0^33 
_n   -atg 
-0.44 
-0.43 
-0.46 
-0.47 
-0.50 
-0.52 
-0.55 
-0.56 
-0.55 
-0.52 
-0.49 
-0.58 
-1.20 
—0,6S 
-0S42 

0.43 
0.15 
0.08 
0.00 

-0.03 
-0.08 
-0*13 
-U i io 
-0.15 
-0.15 
-0.13 
-0.08 
0,02 
0.10 
0.53 
0.35 

Figure  20. 

Sta. 
0.270 

0.17 
-0.63 
-0.63 
-0.63 
-0.58 
-0.61 
—0.60 
-0.65 
-0.64 
-0.54 
-0.65 
-0.63 
-0,60 
-0.60 
-0.84 
-1.33 
-0.65 
-0.09 

Sta. 
0.4*2 

0,03 
-0„92 
-0.8? 
-0. 78 
-0. 72 
-0.69 
-0,66 
-0.69 
-0.69 
=0.68 
-0.69 
-0.63 
-0.58 
-0.57 
-0.74 
-1.04 
-0.47 
-0.36 

Sta. 
0.615 

0,05 
-1,14 
-0.94 
-0^85 
-0*78 
-6159 
-0.64 
-0.64 
-0.65 
-0.64 
-0.60 
-0.50 
-0.42 
-0.33 
-0.23 

LOWER SURFACE 

0.17 
0.27 
0.17 

. 0,08 
0. UK, 

-6108 

.-olio 
-o.io 
-G.UY 
0.02 
0.10 
0S20 
0.57 
0C33 

0.03 
0.33 
0.22 
0.12 
0.05 

-6106 

-0.08 
-0.08 

0.02 
0.08 
0.18 
u.*±o 
0.23 

0.05 
0.38 
0.28 
0.17 
0.08 

-6Io4 
-0.08 
-0.10 
-0.12 
~0.,12 
-0.10 
-0.07 
-0.04 

v;« Ox 
0.08 

Sta. 
0.787 

0.08 
-1..10 

-6182 
-0.?0 
-0.*64 
—0.59 
-0.55 
-0.58 
-0.56 
-0.50 
-0.42 
-0.33 
-0.23 
-0.03 

0.06 
0,38 
0.30 
0.14 
0.03 

-0]08 
-0.11 
 r\ 11 
—V/. J>.«J 

-0.17 
—0„ 18 
oloo 

-0.13 
-0.08 

0.03 

Sta. 
0.960 

0.02 

—0.74 
-0^55 
-O.A? 
-0.48 
-0.42 
-0.40 
-0.38 
-0.32 
-0.32 
-0-25 
-0.19 
-0.09 
-0,06 

-0.15 -0.08 -O.J06J 

'mm 

- Pressure Coefficient values with 
Angle  of At tads: =    0° 
Flap Deflection - 30° 
and Re » 2.70 x 106 
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UPPER  SURFACE 

Percent Sta. Sta. 3ta. Sta. Sta. Sta. 
Chord 0.096 0.270 0,442 0.615 0.787 0.960 

00.00 -0.05 -1:,04 -1.59 -1,88 -2.18 -2.32 
1.25 -'1=07 -1-R9 -2.13 -2.84 -3.09 
A"r- n   nit T    ia _1    dC _1    QO _C   ,"V"i _T    "»n 
£ # Q —w . 4» f —a. «  *>W u-.v^^r — • ~  — *^.ww —J-.lf 

5.0 -0.37 -1.15 -1.34 -1.55 -1.58 -1.19 
7.5         • -0.79 -1.00 -1.17 -1.31 -1.28 -0.99 

10.0 -0.77 -0.98 -1.09 -1.14 -1.12 -0,92 
15.0 -0.74 -0.90 -0.98 -1.00 -0.97 -0.75 
20.0 -0.74 -0.89 -0.94 -0.94 -0.88 -0.67 
25,0 -0.74 -0.88 -0,92 -0.90 -0.84 -0.61 
30.0 -0.75 -0.84 -0.88 -0.85 -0.79 -0,4o 
40.0 -0.72 -0.81 -0.84 -0.77 -0.68 -0.43 
50.0- -0.67 -0.75 -0.75 -0.64 -0.54 -0.38 
60.0 -0.61 -0.70 -0.59 -0.51 -0.42 -0.33 
*7070 -0.53 -0.69 =0.64 -0.39 -0.30 -0.27 
80.0 -0.74 -0.89 -0.76 -0.28 -0.20 -0.22 
80*01 -1.20 -1.30 -0.99 
W#!    ^ -0.67 -0.64 -0.45 
WW •••••-• -0,43 -0.26 -0.34 -0.18 -0.12 -0*20: 

?^" • LOWER SURFACE 

m B 

•0.05 -1.04 -1.59 -1.38 -2.18 
0.43 0.47 0.45 0.43 0.43 
0.35 0.41 0.42 0.46 0,48 -. *>.&£ 
0.25 0.31 0.38 J . o© 

0.19 0.23 0.25 0.30 0.28 0.17 
0 e 25 0.18 U . CK) U . 6d v#io 

0.06 0.10 0.12 0.16 0.13 6*00 
0. 02 0.07 0.08 0.10 0.08 -o«d£ 
•0.02 0.04 0.05 0.05 0.03 ^•W- 
•0.03 uevo 0.05 0.03 

-o.so -0.03 0.03 0.04 -0.01 
O.CO 0.08 *0.08 -0.02 -0.C5 ->0*2V 
0.07 0.15 0.12 -0,02 -0.08 0.00 
0.13 0.23 0.19 0.00 -0.06 -0,15 
0.60 0.57 0.47 0. 00 -0.10 
0937 0.33 0.22 0.67 0.03 -0,03 

Figure 20 (cont'd.).- Pressure Coefficient values with 
Angle of Attack - 4° 
Flap Deflection = 30° 
ana RQ - 2. 70 x 106 
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CONFI r 
MA  rgp v: f A ••> T 

v< 

00.00 -0.97 
1.25 -1.93 

-1.50 
5.0 -1.29 
7.5 -1.13 

10. C -1.08 
15,0 -0.97 
20.0 -0.95 
rtr?     /-* f>     r\s\ 
cyfk; —^« 3C 

'0.97 -3.18 -4.90 -5.57 
0.50 0.38 0.20 0.07 
0.49 0.49 0.42 0.36 
0.41 0.46 0.47 0.48 
0.34 0.40 0.42 0.46 
0.23 0.36 0 * 38 II      Zl_ 1 

0.20 0,27 0^30 0^32 
0.16 0».22 0.25 0.26 
0.12 0.19 0.21 0.20 
0.10 P.16 0.19 0.17 
0.08 0.13 0.15 0.10 
0.08 0.16 0tt16 0.07 
0.13 0.20 0.19 0.05 
0.19 0,2? 0.24 0S04 
0.52 0.0b 6139 0.35 0.24 0.08 

0/4. 

UPPER SURFACE 

Percent           Sta.         3ta.            Sta.           Sta =            sta, Sta. 
chord          0.098       0e270        0.442        0.615        0.787 0.960 

"5'1S         -4,90         -5.57         -5.39 -1.68 
-2.86         -3.65        -4,82         -4.45 
-2.18         -2.32        -3.34         -3.50 -1.29 
-1.78        -2.17        -2.45         -2.65 -1.33 
-1.50         -1.82         -2.01         -2.16 -1.31 
-1.40         -1.61         -1.72         -x.87 -1.28 
-1.24         -1.39         -1.44         -1.51 -1.17 
-1.16         -1.28        -1.30         -1.30 -1.05 
-X.XJ.         -1.20         -1.20          -1.17 -0.94 

30.0                -0.92       -1.04         -l.u        -1,12         _{'j£ -0.71 
40.0                -0.04       -0.96        -i.oi        -0.96         -0.86 -0.69 
50.0               -0.76       -0.86        -0.88        -0.78         _o 69 -0.59 
60.0                -0.69       -0.77         -0.76         -0.61         -0*54 -0.53 
70*0                -0S83       -0.73         -0.69         -0.47            «*?? -0.45 
80.0                -0.76       -0.89         -0.77         -0.34          -0 30 -0.45 
80: Of              -1.18       -1.23         -0.91                                    ' 
85^0T   '        -0.64       -0.51        -0.42 • '•>-•«• 
90^0;/-          -0.40       -0.24         -0.32        -0.22         -n.2l -0.43^ 

.;;•: -Vr '• -.••?-•* 4. 

W:?'""                                         LOWER SURFACE ;.« 

*c>« 39 
n  07 
C*39 '   O-M0 
0.50 0#ra$ 
0.48 . 0."g&?| 

fflgE?«r         0.20          0.27            0.30            o:32            Sl30 O^N 

gOT                  0.12         0.19            0.21           0.20            0  18 -O.06' 
«£tf-                0.10         P.16            0.19           0.17            0  12 -ol 

0.05       -0.;17^ 
0.00       -O^* 

WO.O' y.io O.iiO 0.19 0.05 -o  03       -0.19^ 
0-03       -0.1&.' 

BD;0 0.52        .0.40 0.47 0.0b O.'OO      -0.14 
90,0 0.39 0.35 0.24 0.08 O.CC       -0;13 

Figure  20  (cont'd.).- Pressure Coefficient values w^th 
Anc^le  of Attack = 8 
FlaD Deflection = 3Q° 
and Re » 2.70 x 10 
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00.00 •2.32 
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7.5 -1.50 

10.0 -1.40 
15.0 -1.23 
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70*0 -0.70 
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-O.DO 

L0.7R   SURFACE 

<JU. uU -2.52 -5.37 -S.16 -2.07 -1.20 -0.32 
1.25 0.44 0.07 =0.04 0.23 0.36 
2.5 0.54 0.41 0 . 3y 0.43 0.47 i"l   to 

5.0 0.53 0.52 0.55 0.51 0.47 0.30 
TV        r 0.48 0.51 0.53 0,43 0.40 0 • £*<d 

10.0 0.42 0.4-8 0.50 0-45 0.36 0*15 
Xo . \J 0.55 0.41 0.43 0.37 0.23 0.06 
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o K/ . \J U %£. 3 O.O^ 0.36 J*dV O.'^O -0.02 
25.0 0.24 0.30 0:^30 0.23 0.14 -0.08 
30.0 0.21 0.26 0.2G 0.19 0. 08 -0.14 
40.0 0.17 0.22 0.22 0.11 0.00 -0.22 
50.0 0.16 0.22 0.20 0.06 -0.02 -0-25 
60.0 0.19 0.25 0.20 0.02 -0.11 -0.27 
70,0 0.24 0 * 30 0.24 -0.17 -0.14 -0.26 
00.0 0.64 0.50 0.47 -9.05 -0.14 -0.25 
D0*0 0-42 0.35 - >     Oo -0,03 -0*25 

'•'i-rui-e 20   (Cont 'a ) .-Pressure   cmsf f lcisnt  values  with 
Anrjle  of Attack = 12° 
Flap  Deflsctlon  =  30 
and   p    - 2.70 x 10° 

1 

CONFIBF I -jk, -r r^-p^ a AI 
. T TT7 /T">.\ T2"5> '«•. 



percent 
chord 

00.00 

2.5 
5,0 
7.5 

10.0 
15.0 
20.0 
25.0 
30.0 
40.0 
50.0 
150.0 
70*0 
eo;o 
aofof 

9070 

Sta. 
0.096 

-3.97 
-3.64 

r\    Off 
—c^. <->w 

-2.19 
-1.82 
-1.66 
-1.35 
-1.26 
-1.16 
-1.18 
-1.05 
-0.98 
-0.87 
-0.80 
-0.92 
-1.37 
-0.78 
-0S47 

CONFIDE* 'THTT 

UUA 
UPPER SURFACE 

Sta. 
0. 270 

-4.23 
-3.18 
-2.96 
-2.70 
-2.48 
—2.33 
-2.-03 
-1.83 
-1.66 
-1.52 
-1.33 
-1.18 
-1.07 
-0.97 
-0.92 
-1.08 
-0.77 
-0e57 

Sta. 
0.442 

-2.06 
-1.59 
-1.61 
-1.50 
-1.57 
-1.55 
-1.47 
-1.43 
-1.39 
-1.34 
-1.28 
-1.23 
-1.14 
-1.06 
-0.98 
-1.00 
-0.S6 
-0.75 

Sta. 
0.615 

-1.34 
-1.04 
—1 05 
-ll05 
-1.05 
-1.04 
-1.02 
-1.00 
-0.99 
-0.99 
-0.97 

-0.93 
-0.89 
-0.84 

-0.82 

Sta. 
r>    rmrt 
vs. ;o ( 

-0.92 
-0.79 
—0.79 
-0.80 
-C.79 
-0.79 
-0.79 
—O. r» 
-0.78 
-0.77 
-0,77 
-0.76 
-0.75 
-0.74 
-C.72 

-0.68 

yo 

Sta. 
0.980 

-0.67 

-0.61 
-0,57 
-0.62 
-0.61 
-0.63 
-0.63 
-0.545 
-0.62 
-0.6*3 
-0.64 
-0,45 
-0.61 

-D.6& 

LOVER SURFACE 

1Q.0 

25»0 
*3&.0 
"$oVo 

B0c0 
70.0 
ao.o 
•93.0 

-3.97 -4.23 -2.06 -1.34 -0,93 •r^mm 
0C25 0.07 0..22 0.29 0.33 •••• :-.>•••; ;>>s 

0.52 0.45 0.46 0.45 0.45 0*37 
0.61 0.61 0.54 0.47 0^0V 
0,60 0.61 0.L>3 0.49 0.42 0^3 
0.55 0.57 0.50 0.45 0.38 0,17 
0.48 0.49 0.43 0. SB 0.29 -0iOS: 

0 &Q 0.42 0.37 0.31 0.23 o.bo- 
r\     r»cr A    11 n   OK A    "1 •» -C.iOT^ 
0.30 0.54 0.28 0.20 0.10 -D^US5, 

0.25 0.L7 0.21 0.10 0.01 -O.'Sk 
0.22 0.25 0.18 0.03 -0.03 -0.24" 
0.24 0.27 0.18 -0.02 -0.*3   • 0,00 
0.26 0.3D 0921 -0.07 -0.27 

0.57 0   A*z -0.18 _A~-O« 

0.44 0.70 0.30 -0.18 -0.22 -0.08 

Figure 20 (cont'd.). Pressure Coefficient values -v/lifti 
Angle of Attack - 16° " J":^f^ 
Flao Deflection =30° 
and Re = 2.70 xlO6 -  ^ 
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UPPER SURFACE 

97 

Percent Sta. Sta. Sta. Sta. Sta. Sta. 
chord 0.098 0.&70 0.442 0.615 0.960 

no. nn -5. 14. _T    Q** _1    c;« -.1     OA „r»   no f\    ** * 
-    -   w  —   —• -fc. «.   *-<  -«. W A   «/kj •""••w _ r***. 

1.25 -3.97 -1.79 -1.29 -0,95 -0.77 
2.5 -3.27 -1.79 -1.29 -0.95 -0. 77 -0.65 
5.0 -2.58 -1.75 -1.30 -0.95 -0. 77 -0.65 
7.5 -2.19 -1.29 -0.95 -0.77 —w,o4 

10.0 -1.97 "1          1*.^ -0.94 -0.77 -0,65 
15.0 -1.65 -1.63 -1.25 -0.77 -0.65 
20.0 -1.52 —J. * ^>d -1.23 -0.92 -0.77 -0.65 
25.0 -1.42 -1.55 -1.20 -0.92 -0.76 -0.65 
oD.O -1.37 -1.49 -1.19 -0.92 -0. 76 -O.S6 
'40.0 -1.25 -1.4C -1.17 -0.91 -0.75 -0,65 
50.0 -1.17 -1.33 -.1.15 -0.90 -0.75 -0.67 
60.0' -1.09 -1.25 -1.12 -0,89 -0.7S -0.57 
70.0 "'    • -1.02 -1.17 -0.89 -0.74 -0.67 
BO.O -1.07 -1.1C -1.09 -0.S8 -0.72 „ Q    GO 
30. Of -1.51 -1.19 -1.10 
85. 0'.  "':'' -0.99 -1.00 -0.94 ••••> 

90,0 ."•••'••"" "-:- -0.67 -0.88 —0-84 -0.89 -0. 70 m&sk 
• •'•' •••'^•v^i 

,„ -JJ..H 

/:•''.'   '  r ;•-. LOWER SURFACE •:.-'&v&-F.-<£>. 

oo.dov:-; 
- -5,14 —1 .93 -1.56 -1.24 -0.92    ' -<0;B^ 

'•a'^B^* 0.10 0.32 0.18 0.25 0.28 !'• •"   _**;•»; i-? 

•^•5/'" 0.49 0.47 0.45 0.43 .0.43 D.35: 
•-5W0:S:   -;:- 0.67 0.62 0.57 0.53 0  40 OY335; 

•V • • c •           • V. OO 0.53 0.45 '0'-,:2t£: 

10.0 ' 0.65 0.61 0.54 0.50 0i42 a^m 
15.'0 ,:.  P^^ 26J67 0.52 0.48 0.42 0.36 0.27 
25 ."0 0,45 0.43 0.37 0.29 0.21 -0;tt£ 
"30,0 ~ 0.40 0.38 0.33 0.23 0.13 -0.09* 

0.31 0,25 0.13 0.03 -0.19 
oO.O 0.23 0.21 0.06 0.00 -0.'23:! 

'60*0 0.20 U.CO 0.19 0.00 -0.12 o.oc 
.70.0 0.25 

0.69 
C.30 
0.57 

0.21 
0.45 

-0.08 
-0.13 

-0.17 
-0.18 

-0.29" 
-0.28' 

90.0 0.43 0.27 0.12 -0.20 -0.23 -0.^2 

Figure 20  (cont'd, ).- Pressure Coefficient values with 
Anpae  of Attack = 20°    "" "•" •"-''*'#* 
Flap Deflection = 20° '"" "-^ 
and RQ « 2.70 x 10° e 
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INFORMATIO 

PPii" FACE 98 

..or-cont 
chord 

00.00 
"1 

O.OQc 

•O.oO 
•3. .2 

-»"•<*> u 

Sta. 
0.570 

-1.52 
-1.49 
-1.50 

Sta. 
0.112 

«2 -!4 

Sta. 
0.615 

-1,09 
-0.04 
-0.34 

?ta. 

-3.32 
-5.75 
-0.7C 

-0.63 

-0.64 

15.0 
1c.0 
50.0 
o -   <~ 

50.0 
50,0 
70.0 
30.0 
BO.Of 
es.o 

-1.75 
•1.51 
•1.45 
-1.-4 
• 1.55 
•3.. 20 
i    ••>•> *... ^ .o 

•1.17 
1 . .   . ±U 

_1 .Ob 
1.17 

-l.Il 
-1.5 \i 

• 1.54 
-1.51 
-1.5 -j 
-1 .:-;•;. 
-1.22 
•1.17 

1       • >   * 
"a- • w ._' 

•1.15 
•1.01 

-± . ?-:u 

-1.19 
-1.17 
-1.15 
-1.14 
-1.15 
-1.15 
-1.11 
-1.09 
-1.0'- 
-155> 
•l.na 
•0 .97 
.0. ;•> 

-0.55 
-0 .52 
-0.52 
•o.oi 
•0.01 
•0.00 
•0. 2S 
•0.35 
•0.33 
•0.39 

-O. r5 
-0.75 
-0.70 
-0.75 
-0.75 
-0.7C 
=~0 mlC 

-0.75 
-0.74 
-5.73 
-0.71 

-0.04 
-0.53 
-0.64 
-0.04 
-0.5G 
_n    a. A 

-5.04 
-0.65 
-0.53 
•0,53 

-0.51       -0.70       -0.63 

L0'.5R RFACE 

03,00 
1.55 
5.6 

...*v * w 
55.0 
• J - .  -j 

5.0 
55,0 
.5 4 5 
70. J 
50,0 
50,0 

0.24 
0.55 
•j»(w 

0."4 

0.51 
0.45 
0.57 
0.30 
fJ.oO 
3 • 2u 
0.69 
0.41 

- X • o & 

0.13 
0.47 
0.33 

0.55 
0 «:,o 
0.40 
0.44 
•' 1 " i\ •^ • VL 

0.35 
3.50 
0,51 
0.53 
0.55 

-1.24 
0.10 
5 40 
0.55 
0.55 
0.57 
0,55 
0.47 
3.42 
0.37 
0.23 
0.25 
0.32 
0.54 
0.46 
0.12 

-1.53 
0.15 
0.33 
0.54 
0.55 
0.54 
0.45 
0.42 
0.45 
0.50 
0.13 
0,10 
0.03 

-0.05 
-0.12 
-0.13 

-0.82 
0.15 
0.39 
0.50 
0.45 
0.47 
n   A -\ \J .to. 
0*34 
O.JdO 
0.22 
0.10 
0*00 

-0.07 
-0.13 
*J . lo 
•0 a 22 

-0.33 

0.32 
,~i     '-• r: 
-•' . o f 

0.52 
0.23 
0.13 
0,11 
0.03 

-0.O3 
-0.14 
-0.80 
-0.05 
-0.27 

:re 20   (Cont'd).- respv.ro coefficient  values r/i - 
An^ld of Attack  = 240 

Flap  Deflection  • 30° 
ai 
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INFORM A' j 

UPPER SURFACE 

Percent Sta. 3t3. Sta. Sta. Sta. Sta. 
chorft 0.098 0.270 0.442 0. 615 0.787 0.960 

00.00 -1.95 -1.28 -1.13 -0.80 -0.75 -0.64 
1.25 -1.61 -1.28 -1.13 —V. w* -0.74 
2.5 -1.58 -1.29 -1. 14 -0.92 -0.74 -0.64 
5,0 -1*52 -1,28 -1.14 -0.92 —0.74 -0.65 
7.5 -1.49 -1.27 -1.12 -0.88 -0.74 -0.65 

7 0,0 -1.45 -1.27 -1.13 -0.85 -0.74 -0.65 

Sb;o 
1    OA —X. <OTX =1.10 -0.90 —A    »7A 

— V . w «_/ 

-1.35 -1.23 -1.10 -0.90 -0.74 -0.65 
-1.31 -1.22 -1.09 -0.S9 -0.74 -n.65 

so;o -1.29 -1.21 -1.07 -0,89 -0.74 -0.57 
40.0 -1*24 -1.20 -1.07 -0.89 -0.74 -0.66 
50.0 -1.21 -1.20 -1.05 -0.87 -0.72 -0,67 
6o;o -1.19 -1.19 -1.03 -u.86 ~0. 72 -0.67 
70.0 -1.17 -1.17 -1.00 -0.85 -0,71 -0.65 
io.o -1.17 -1.14 -1-00 -0.85 —0.71 —o.oo 
so. or „T     AQ -1.29 -1,07 
»g.o -1.24 -1.15 -0.99 
90.0 -1.10 -1.05 -0.85 -0.87 -0.71 -0.65 

LOWER SURFACE 

-1.95 
0.29 
0-45 
0.73 
n   «XJ 
'"••" m * w 

r~t      '"JO 
Uc  i <-* 

0.70 
0.65 
0.60 
0-R4 
0.45 
0.38 
0.35 
0-33 
0.72 
0.41 

-1* 28 
0.07 
0.43 
0.64 
0.69 
0. 70 
0.66 
0.61 
0.56 
r\   ero 

0.43 
0.38 
0.35 
0.35 
0.62 
0.28 

•1.13 
0.02 

6.58 

G.o3 
0.60 
0.55 
0.50 
0.45 
0.36 
0.31 
0.27 
0*28 
0^50 
0.14 

-0.80 
0.03 
0.32 
0.52 
0.58 
0.55 
0.55 
0.50 
0.43 
0S38 
0.28 
0.18 
0.09 
0*00 

-0,08 
-0.15 

-0.75 
0.08 
0.34 
0.52 
0,53 

0.48 
0.42 
0.36 
0,30 
0.1Q 
0.05 

-0.01 
-O.OB 
-0.13 

-0.64 
o.- 
0.27 
0.37 
0-34 
G.B0 
0;£3 
0v!& 
0<$7 
0.130 

-O.li 
-^18 
•*Q*05 
-0.27 
-*G.B7 
-2.28 

Figure 20  (cont'd.).- Pressure Coefficient values -y,pth 
Angle of Attack = 28°      -^ ; 

Flap Deflection = 30°    - t^: 

and Re 2.70 x 10* 
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&r%M 
* J. .' •< 

UPPER 3URFACE 

Percent Sta. Sta. Sta. Sta. St" 
chord 0.098 0.270 n   A40 0.787 0.960 

00.00 -1.51 -1.21 -1.13 -0.95 -0.75 -0.66 
1*25 -1.39 —19 21 -1.14 -0-94. —0- 74 
2^5 -1.37 -1,22 -1.1.} -0.94 -6~74 -0.66 
5.0 -1.33 •1.21 -1.13 -0.93 -0.74 -0.63 
7.5 -1.31 -1.20 -1.11 -0.92 -0.74 -0.61 

10.0 -1.29 -1.20 -1. 11 -0.92 -0.74 -0.64 
15.0 -1.26 -1.19 -1.09 -0.91 -0.74 -Q.64 
20.0 -1-24. -1.18 —1.09 -0.90 -0.74 -v.o5 
25.0 -1.21 -1.18 -1.08 -C.8S -0.74 -0.65 
30.0 -1.19 -1.16 -1.07 -0-89 -0. 74 -0.56 
40.0 -1.18 -1.16 -1.06 -0.88 -0.74 -0.66 
50. p -1*17 -1.16 -1.04 -0.87 -0.74 -0.65 
gp.o -1,16 -1.15 -1.02 -0.86 -0.74 -0.66 
$6'.o -1.15 -1.14 -1.01 -0.85 -0.73 -0.46 
piO -1.14 -1.13 -0.99 -0.85 -0.72 -0.62 

fcr -1.45 
-1.24 

-1.27 
-1.14 

-1.05 
-0.99 •  •    v "'".'•' 

IPs*;*&-», .••• .'.* ••• -1.11 -1.04 -0.93 -0.85 -0.72 
»=••• VviJjig- 

LOW tilt SURFACE 

-i.5i 
0.29 
0.61 
/« I» 

0^81 
0.76 
0.71 
0.64 

0.50 
0.43 
0.39 

0.74 
0 .44 

-1.21 
0.02 
0.42 
6*64 
»_/««_!_ 
0.72 
0.69 
0.64 
0.60 
*\       i—r• 
UfSO 

0.47 
0.42 
0,39 

0.63 
0.29 

-1.13 
-0.03 
0.34 
0.56 
/>     *9r\ 

0^64 
0.61 
0.56 
0.52 
0.47 
0.39 
0.33 
0.29 

0.50 
0.14 

-0.95 
0.00 
0.31 
0.55 
/"N ***** 

6161 
0=57 
0.53 
0.46 
0.41 
0.30 
0.21 
0413 
0.02 

-0.07 
-0.14 

-0.75 
0.04 
0.32 
0*52 
0.55 
0.55 
0.51 
0.45 
0.39 
C.53 
0,21 
0.07 
0.03 

-0.06 
-0.10 
-0.20 

T1    M* 

Figure 20 (cont •£.).- Pressure Coefficient values wl£h 
Angle of Attack = 30° 
Klap Deflection ••- 30° 
and R^ « 2. 70 x 106 
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percent Sta. Sta. Stp . R r.a • Sta. Sta. 
chord 0.09*3 0.270 0.442 0*615 0.787 0.960 

00.00 0.44 0.46 •J . oU 0.45 0.48 0.45 
1.213 0.13 — 0. 09 .0.36 -0.42 -0.25 
i >    r. -0 = 02 -0 = 19 -0 • ?? :3 -0.42 -0.31 -0.23 
_      „ ^-.          •»     M .*>   ^ ^^ <>      * fZ ,n   A « -0.38 —0 « -i 5 O.U -•J .X'J: r— ^   C 1*"—' — *_'  S*IU — \s m -.s*-v 

7.5 •i     1 I ._0      -2.0 -0.46 -0.48 -oI?36 -0.26 
10.0 -0.58 -0-48 -0.45 -0.35 -0.30 
15.0 -0.31 -0.44 -0 . 50 /\      AC —V » *x u -0.38 -0.30 
20.0 -0.57 -0.49 -0.56 -0.50 -0.38 -0.30 
25.0 -0.42    , .    -0.54 , -0.60 -0 = 53 -0.40 -0.30 
30.0 -0.46 -0.56 -0.61 ' -0.55 -0.43 -0.26 
40.0 --.52 -0.62 -0.67 -0.54 -0.41 -0.23 
50 .,0 -0.54 -0.66 -0.65 -0.48 -0.36 -0.24 
oO.O -0.55 -0.69 -0.64 -0.40 -0.28 -0,19 
70.0 -0.59 -0.76 -0.68 -0.32 -0.20 -0.11 
SO.O -0.91 -1.17 -0.06 -0.23 -0.13 -0.07 
SO .Of -1.93 -2.03 -1.29 
05.0 -1.16 -0.76 -0.49 
90.0 -0.75 — J • ft9 -0.47 -0.17 -0,07 -0.04 

LO'.FR  SURFACE 

00*00 0.44 0.46 0.60 0.45 0.48 0.46 
1*25 — 0 . c.2 -0.09 0.06 0..11 -Q#Q5 
2#5 -0.25 -0.13 -0.03 cr. 03 -0.07 -0,20 

«0.15 -0.07 -0., 04 -0S13 -0.25 
7.5 -0.23 -0.17 -0.10 -0.10 -0a22 -0.27 

10.0 -0.25 -0.19 -0 .12 -0.15 -0.23 -0.27 
15.0 -0.26 -C.20 -6.15 -0.1? -0.25 
20*0 -0.25 -0.19 -0.14 -0.18 -0.2a -0.29 
25*0 -0.24 — W . JL t -0.13 -0.18 -0.27 -0.23 
30.0 -0.22 -0.15 -O.iO -0.18 -0.28 -0.29 
40.0 -   .16 -0.06 -0.04 -0.17 -0.25 -0.25 
50,0 -0.09 0.05 0.06 -0.15 0.00 -0 22 
60.0 0.04 0.17 0.13 -0.10 -0.18 -0„17 
70.0 0.15 0.29 0.21 -0.08 -0.12 -0„09 
r. rv   r\ 0,70 0.69 0.53 -0.03 -0.03 -0,05 
90.0 0.52 0.46 0.28 0.04 0.03 0e00 

Figure 21.-Pressure Coefficient values with 
i» 1   — - J» *  A. .*- L«_ A  CS 

Flap Deflection =45° 
and Re  =  2.70 x 106 
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OKA SMATION 
UPPER SURFACE 

Percent Sta. Sta. Sta. Sta. 
chord 0.098 0.270 0.442 0.615 0.787 0.960 

00.00 0.39 -0.08 -0,50 -0.55 -0.48 —0.40 
1.25 -0.42 -0.90 -1.50 -1.66 -1.61 
9   R -n 4.9 —0.84 _1      1R .   1        1«T ^         r» ** 0%          MA 
•^ v W —  w   «*   • •*-. -A-v JU . \J%J —x.oo —v.»» 
5,0 —0.52 =-0.79 -l.GG 

-56.90 
-1.12 -1.06 -0.74 

7.5 -0,51 -0.74 -0.98 -0.89 -0.64 
10.0 -0.53 -0.74 -0.86 -0.96 -0.80 -0.52 
15^0 -0.57 -0.74 -0.81 -0.80 -0.73 -0.54 
20.0 -0.59 -0.75 -0.82 -0.79 -0.68 -0.49 
25.0 -0.62 -0.78 -0.82 -0.79 -0.67 -C.46 
30,0 -0.65 -0.77 -0,81 -0,76 -0.66 -0.37 
40.0 -0.67 -0.78 -0.82 -0.72 -0.59 -0.38 
50,. 0 -0.66 -0.78 -0.77 -0.61 -0.49 -0.30 
60.0 -0.65 -0.78 -0*75 -0.50 -0.39 -0.24 

-0.6G -0.83 -0.75 -0.40 -0.28 -0.17 
80,0 -0.96 -1.22 -1.00 -0.29 -0.19 -0.13 
80. Of -1.97 -1.97 -1.23 
95^0 -1.13 -0.73 -0.47 
9o;o -0.71 -0. 38 -0.45 -0.21 -o.n -G.EC1 

LOWER SURFACE 

oc^oo 0.39 -0.08 -0.50 -0.55 -0.48 -QPW: 1*25 0.22 0.35 0.40 0.44 0.44 
jCjt o 0.12 0.25 0.31 0.39 0.38 o.s? 
5,0 0.05 0.16 0.22 0.26 0.23 0*0? 
7.5 0.02 0.10 0.15 0.18 0.12 6166 

inn —0.03 0.07 0.11 0.13 0.07 -0*05 
—0 . 08 0.01 0.05 0.06 0.00 

20.0 ~0„08 -0.02 0.03 0.01 -0.05 -MR 
-0.19 25,0 -0.09 -0.02 0.02 -0.03 -0.08 

30.0 -0.09 0.00 0.03 -0.04 -0.11 -0.21 
40.0 -0.07 0.03 0.05 -0.07 -0.13 -0.23 
50.0 0.00 0.1? 0.10 -0.07 0.00 -0.20 
60.0 0.09 0.21 0.16 -0.06 -0.12 -0.18 
70.0 0.19 0.30 0.23 -0.05 -0.03 -0.14 
80. 0 0.77 0.51 0.51 -0.02 -O,503 -0.07 
90.0 0.5b 0.46 0.27 0.03 0.02 -0.04 

Figure 21  (cont'd.).- Pressure Coefficient^values with 
Angle of Attack - 0' 
Flap Deflection = 45° 
and R    = 2.70 i 106 
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UPPER  SURFACE 

103 

Sta. Sta. Sta. Sta. Sta. Sta. 
chord 0.098 0.270 0.442 0.615 0.787 0.960 

00.00 -0,10 -1.45 -2.69 -3.08 -3,36 -5.13 
^       «*^CT 

— J-m Xu <0    *icr __0      Ul _•*   »»o . A    r-.rt x. ,ib *&• v*-* -••- «-- 9 w^. — *-» •   f i^ —X. v^^ 

2.5 -1.02 -1.53 -2.07 -2.47 -2.51 -2,02 
5S0 -0.93 -1.32 -1.70 -1.93 -1.88 -1.37 
7.5 -0.84 -1.15 -1.46 -1.62 -1.50 -1.16 

10.0 -0.83 -1.12 -1.34 -1.40 -1.32 -1.06 
15.0 -0.79 -1.04 -1.19 -1.22 -1.13 -0.85 
20.0 -0.80 -1.01 -1,15 -1,13 -1.01 -0.75 
25.0 -0.81 #=1.01 -1.10 -1.08 -0.96 -0.68 
30.0 -0.83 -0.97 -1.06 -1.02 -0.90 -0.53 
40.0 -0.80 -0.95 -1.01 -0.92 -0.76 -0.53 
50.0 -0.79 -0.91 -0.92 -0.76 -0,61 -0.44 
60.0 -0. 74 -0S88 -Os86 -0,63 -0.48 -0.41 
70.0 -0.74 ;-0.90 -1.00 -0.49 -0.36 -0.31 
80,0 -1.01 -1.25 -1.05 -0.35 -0.25 -0.27 
ao»of -le89 -1.89 -1.21 
ssvo'::'•••" -1.08 -0C71 -0.37 
90*6 -0.67 -0.36 -0.43 -0.25 -0.16 -0.25 

LOWER SURFACE 

5*00 0.10 -1.45 -2.69 -3.08 -3.36 -3.:i37 
0.44 0.47 0.39 0.31 0.30 "- j 

0.36 0.44 0.45 0.43 0.44 
0.26 0.36 0.41 0.42 0,41 0.30 
n oc\ 0.30 0*34 o  •*« r*   %& r\. /5T "*"•***'** — — •_• -_• W 0  fcjrSB w^ux 
0.14 6125 OJ2 9 0.31 0.27 oel4 
0.08 0.17 0.22 n  07 0.19 -0-03 
0.05 0.13 0.18 0.17 0.12 -6^04 
0.03 0.11 0.14 0.12 0.07 -0,10 
0.02 0,11 0.14 0.03 0.03 -0.14 
0.03 0.14 
0.06 0.17 0.17 0.01 0.00 -0.20 
0.14 0.25 0.20 0.00 -0,07 -0,20 
0„22 0.32 0.2s -0.02 -0.06 -0.17 
n  1&. 0.67 0.51 0.00 -0.02 -0.30 
0.54 0.47 0.27 0.03 0.00 -0.28' 

Figure 21  (cont'd.).- Pressure Coefficient values witiv 
Angle  of Attack =    4° 
Flap Deflection = 45* 
and  R^ -   o   7n   ^   TO6 2,70 x 10* 
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UP^ER SURFACE 

Percent 
chord 

00.00 
1.25 
2.5 
5.0 
7,5 

10.0 
15.0 
20.0 
25.0 
30.0 
47.0 
50.0 
80.0 
70.0 
8t3*0 

50.0 
60.0 
70,0 
60. 0 
9fOV<? 

Sta. 
0,098 

-1*20 
—2.16 
-1.62 
-1*39 
-1.22 
-1.16 
-i.oa 
-1,04 
-1.02 
-1.01 
-0.95 
-0.89 
-0.82 
-0.79 
-1.03 
-1.83 
-1,03 
-0.63 

-1.20 
0.50 
0.50 
0,44 
\J . o 7 
0.32 

0.19 
0.17 
0.14 
0.13 
0.14 
0.20 
0.27 
0.77 
0.56 

0.270 

—3.91 
-3.07 
-2.46 
-2.00 
-1,58 
-1.58 

-1^29 
-1.24 
-1,18 
-1.10 
-1.03 
-0.95 
-0.96 
-1.26 
-1.78 
-0.67 
-0.31 

Sta. 
0.442 

Sta. 
0.615 

*=*i   "»0 ^JZ   -ft 

-3.33 
-2.53 
-2.11 
-1.87 
-1.60 
=1,48 
-1.39 
^1.29 
-1.19 
-1.05 
-0.95 
-0.89 
-1.04 
-i.il 
-0.41 
-0.39 

-5.35 
—3,84 
-2.86 
-2.37 
-2.04 

•A, # \J& 

-1.51 
-1.39 
-1.28 
-l.U 
-0.91 
-0.74 
-0.58 
-0.45 

LOWER SURFACE 

-3.91 
0.29 
0.46 
n A.Q w. *.• 

0.40 

0.28 
0.24 
0.23 
0.21 
0.24 
0.29 
0.36 
0.66 
0.48 

0.03 
0.37 
0V48 
r\ JI .** 
V> «-£-£> 

0.43 
0o36 
0,32 
0427 
0.26 
0.22 
0.23 
0.26 
0.29, 
0.50 
0.29 

-6.77 
-0.14 
0.27 
0,48 

0.45 
0.37 
0.30 
n   o* 

0,20 
0,13 
0.06 
0.05 
0.02 
0.01 
0.03 

Sta, 
0.?87 

—jikW 
-2,65 
-2.50 
-2.29 
-2.12 
-1.98 
-1.71 
-1.51 
-1.34 
-1.21 
-0.99 
-0.82 
-0.S8 
-0.57 
-0.46 

-2.99 
0.21 
0^43 
0.4y 
0.43 
0.38 
u.29 
0.22 
0.15 
0.10 
0.03 
0.00 

-0.06 
-0.08 
-0.06 
-0.07 

Sta. 
0*960 

—1_37 

-1.09 
-1.12 
-1,12 
-1.11 
-1,07 
-1.01 
-0.94 
-0.74 
-0.78 
-0.68 
-0.62 
-0,56 
-0,55 

-0.32        -0.38 -e.5$ 

••.--•';•;*• 

r» s#s»- 

-o;w 
*&$# 
-O.&S'! 
-0.221! 
-0.25: 
-0.25T 
-0.1^ 
-0.19 

Figure 21  (cont'd, h- Pressure Coefficient vaiuea with; 
Angle of Attack =    8° 
Flap Deflection = 4F° 
and Rg = 2.70 x 10° . -# 
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INFOBMATION 
UPPER SURFACE 

Pel-cent St a. Sta. Sta. Sta. Sta. Sta. 
chord 0.096 09270 0.442 0,615 0.787 0.960 

00.00 -2.63 -6.43 -3.46 -1.71 -1.07 -O^e? 
«S       *\r~ •"»        4 /\ a      r\r\ *\ ***% ^        0 »•-. y\      *« s. 
Jt# CO ^^•"XiO —*• OO -t.oo -i,tu —«J. 30 

2.5 -2.-3? -3.39 _0   ec -1.42 -0.98 -0.80 
5.0 -1.88 —' i*% 04 -2.49 -1.45 -1.00 -0.82 
7.5 -1.&9 -2* 20 -2.33 -1.44 -l.OO -0„82 

10.0 -1.48 -2,00 -2.20 -1.42 -1.00 -0.83 
15.0 -1.31 -1.71 -1.97 -1.39 -0.98 -0.84 
20.0 -1.23 -1.56 -1.81 -1.34 -0.96 -0.84 
25.0 -1.18 _T      /IK =1.66 i      f> *^> -0.94 -0.83 
30.0 
40.0 

^1.16 "1.36 —1,54 —1. 24 —0.92 -0.70 
-1.07 -1.23 -1.36 -1.15 -0.90 -0.8O $0.0 -0.98 -1    "!** _i   op -1.10 -0.88 -0.79 

60.0 -0.89 -1.05 -1.10 -1.03 -0,86 -0.78 
70,0 -0.86 ^1.03 -1.00 -0.96 -0.83 -0.75 
solo -1.08 -1,27 -0.90 -0.88 -0.79 -0,74 iMs,;,.. -1.86 -1.71 -0.96 

-1.04 
-0.63 

-0. 75 
~0C36 

-0.74 
-0.61 -0.79 -0.71 -0.7|: 

Ipfe^; :•;>'"• 

LOW* • IR SURFACE .*" -  . * 

B^i^^'' -2.63 -6. 'i3 -3.46 -1.71 -1.07 -0,87 
BEKPS.* 0.41 -0.03 0.11 0.25 0.36 

0.54 0.38 0.42 0.44 0.46 0.36' 
0.55 0.53 0.54 0.51 0.45 0,g? 

Ms VJ.DJ. 0.53 0.53 0.46 0.3y 0,21" BCoTo 0.46 0.51 0.51 0.45 0.34 0.14: 
JJ.44 0.37 0.2r> G#04 

gg'p" •...,' 0.33 0.39 0.38 0.7O 0.19 -0.0fr 
25,0 0.29 0.35 0.34 0.24 0,12 -o';3& 
WTr'v. 0.26 0.33 0.30 0.19 0.07 -oar 
40. d   r 0.22 0.28 0.25 0.11 -0.25 -0.241 

50.0 0.22 0.29 0.25 0.05 0.00 -0.2?:; 

60.0 0.26 0.33 0.25 0.00 -0.14 -0. 301 

70.0 0.31 0.39 0.29 -0.06 -0.13 -0.29 
#0.0 0.80 0.67 0.49 -0.11 -0.19 -0.27 
$&P 0.60 0.46 0.25 -0.15 -0.23 .'. -°«27. 

^        Figure 21 ( cont'd. ).- Pre s sure Coefficient val aes wltir: 
Anglo of Attack » 12° 

;* ff^ '"i ' T                  "        ' 1    -.-. A. A  • >-o 
•&< #<.•>•   :•?::!:  * 

LCU OXOIi 4o" - . •    . V''"il 

:^^&;bi$'--. ^ v-' 
anu  Rg as 2.70 x 10^ "A- • 

CO " -1    ffi   !:    •   Pi :    ' 
J-   "• -•   .1     !   • ~:'"v A- T 

y»"- x w -». -= %JL* • B\FC~ • 
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chord 
Sta. 

0Z693 
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INFOBM^TF* •••* 

Sta. 
0.270 

Sta. 
0,442 

UPPER SURFACE 

Sta. 
0.615 

Sta. 
0.787 

Sta, 
0.960 

00.00 -4.04       -3,21 

-2.36 
-2.21 
-1.83 
-1.65 

-2.50 
-2,41 
-2.27 
—p  P^ 

—1.45 1      S\r\ 
—X.STO 

-1.35 -1.84 
-1.28 -1*71 
-1.25 -1.58 
-1.15 -1.40 
-1.08 -1.28 
-0.99 -1.17 
-0.95 -1.10 
-1.16 -1.05 
-1.93 -1,28 
-1.09 -0.92 
-0.71 -0.71 

—1. 00 
"1        A  A 

—X. "X-X 

-1.45 
-In 45 
-1.45 
-ls43 
-1.39 
-1.36 
-1. 33 
-1.30 
-1.26 
-1.21 
-1.16 
-1.09 
-3 -03 
-1I19 
-0.82 
-0.72 

-1.33 

-llVii 

-1.04 
-1.03 
-1.03 
—1. 01 
-1.01 
-1.00 
-1.01 
-0.99 
-0o98 
-0.96 
-0.91 
-0.88 

-0.89 

-0.97 

—0.83 
-0.63 
-0.8a 
-0.83 
-0.82 
-0.82 
-0* 82 
-0*82 
-0.82 
-0.82 
-0.82 
-0.60 
-0.77 

-0.72 

4k-i*ep-*> 

-0.73 

-0.71 
-0.72 
-0.71 
-0.73 
~0.73 
-0*73 

-0.6g 
-0,74 
-0.75 
-0.76 
-0.72 
-0,76 

LOWER SURFACE 

cb*t>o 
V1V25 

10,0 
islb  ' 
2d.b 
'2t£$" 
3(3.0' 
?«$*.&• 
Sd.O 
60^0 

-4.04 
0.26 
0.53 
0.62 
0. 6v> 
0.56 
0.48 
0.43 
0.38 
0.34 
0.29 
0.27 
0.29 
0.33 
0.82 
0.61 

•3.21 
0.11 
0.47 
0*62 

0.59 
0.51 
0.45 
0.40 
0.37 
0.32 
0.32 

0.39 
0.57 
0.43 

-1,88 
0.21 
0,45 
0.55 

0.51 
0.45 
0.40 
0.34 
0.32 
0.26 
0.24 
0.24 
0.28 
0.49 
0.22 

-1.33 
0.26 
0.43 
0.50 
r\    Art 
vy . -ic 

0.45 
0.39 
0.32 
0.25 
0.20 
0.12 
0.05 

-0.02 
-0.08 
-0.14 
-0.21 

-0.97 
0.30 
0.43 
0.45 
0.4u 
0.37 
0.29 
0.22 
0.15 
0.09 

-0. 01 
0.00 

-0.14 
-0.19 
-0.20 
-0.25 

IfU ...Figure  21  (cont'd.),- Pressure Coefficient values wdrt^ 
Angle of Attack •-= 16° ':"\'f^^. 
Flap Deflection = 45° 
and Re = 2.70 x 10" 
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CONFIDENTIAI 
4TION 

UPPER SURFACE 

10? 

Percent Sta. Sta. Sta. Sta. Sta. Sta. 
chord 0.099 r\   nryrt 0.442 0.515 0.787 0.960 

00.00 -4.86 -1.83_ -1.45 -1.22 -0.95 -0.68 
x.2s —«^-«3 —1_ /.i —X« 30 -1*00 —0.31 
2.5 -3^28 -1^73 -1.31 -1.00 -0,31 -0.69 
5.0 -2.65 —x. /O —x. ox -i.00 —U. OX -0 = 69 
7.5 —2.29 —1.66 -1.30 -1.00 -0.81 -0.69 

10.0 -2.05 -1.64 -1.28 -0.99 -0.81 -0.69 
151 b -1.70 _1     CO X. wo -1.27 -0.98 -0.61 -0.89 

-1.55 -I s 55 -1.24 -0.96 -0.81 -0.69 
-1.43 -1.51 -1.23 -0.92 -0.81 -0.70 

pj? 
-1.39 -1.48 -i.a -0.98 -0.81 -0.61 
-1.28 -1.42 -1.19 -0.97 -0.81 -0.71 

50.0 -1.21 -1.36 -1.18 -0.96 =A    OO -O.'Tl 
60.0 -1.14 -1.29 _1    ir; -0.96 -0.80 -0.72 
70,0 -1.09 -1.24 -1.12 -0.95 -0.79 -0.72 
86,0 -1.19 -1.18 -1.12 -0.95 -0.76 -0.71 
SUO'f -1.88 -1.35 -1-23 

$&> -1.16 -1.09 -0.90 • ••''."' -':• 

Sp»,o —\J . r JL -0.98 -0.73 -o.Ti 

LOWER SURFACE 

00.00 
1.25 
2.5 
5*0 
7.5 

m,o 
f*fo 
Kg.; 

90*0 

#k4.k • 

-4.66 -x.4tj -0.95 -C.68 
0.13 0.13 0.15 0.17 0.24 
0,52 0.47 0.42 0.39 0.41 0.34 

0. 33 0.68 0.61 0.55 0.52 0,47 
u,oo V. DO 0.52 0„45 0.2S 

0.66 0.61 0.55 C.50 0.42 0.22 
0.59 0.55 0.50 0.44 C.35 0.13 
0.52 0.50 0.45 0.37 0.28 0.04 
0.46 0.45 0.39 0.31 0.22 -0.03 
0S4> 0e42 0.36 0.25 0.15 -0.10 
6^35 0.36 0.30 0.17 0.04 -0.20 
0.32 0.34 0.27 0.08 0.00 -0.25 
0.34 0.36 0.27 0.01 -0.12 
0.36 0.40 0.29 -0.08 -0.1? *-Q.312 
0.82 0.67 0.51 -0.14 -0.19 -o.scr 
0.60 0.40 0.22 -0.22 -0.25 -0.3t; 

Figure 21 (cont'd,).- Pressure Coefficient values vltiv 
Angle of Attack - 20° 
Flap Definition «= 45° 
and !ig * 2*70 x 106 
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UPPER SURFACE 

Percent Sta. Sta. Sta. Sta. Sta. ^,*-,- B ^S.* 

chord 0.098 0.270 0.442 0.615 0.787 0.960 

00.00 -3.01 -1.51 -1*24 -1.09 -0?82 -0.65 
1.25 -2.32 -1.49 -1^22 -0.98 -0. YD ' 
8.5 ^iZ>. *~*^: -1.50 -1.22 -0.98 -0.76 -0.66 
5.0 O      1  'V 

—C. J-O ^1.47 -1.21 -0.98 -0.77 -0.66 
7.5 -2.01 -1.45 -1.20 -0.97 -0.76 -0.64 

10.0 -1.90 -1.44 -1.20 -0.97 -0.76 -0.66 

28*0 
-1.72 -1.40 -1.18 -0.95 -0.76 -0.66 
-1.61 -1.39 -1.17 -0.95 -0.76 -0.66 

ssvo -1.30 -1.38 -1.16 -0.94 -0.77 -C.66 
30.0 -1.45 -1.35 -1.14 -0.94 -0.77 -0.57 
410.0 -1.35 -1.34 -1.14 -0.94 -0.76 -0.67 
50,0 -1.30 -1.31 -1.14 -0.92 -0.75 -0.68 
&#.b -1.25 -1.28 -1.12 -0.93 -0.75 -0.68 
yo.o -1.21 -1.25 1      "» n 

— X# XX -0.74 -0.58 
ad.o -1.22 -1.22 -1.13 -0.95 -0.74 . -0.67 
80. Of -1*83 -1.44 -1.24 
85* 0 -1.30 -1.16 -0.9? 
90.0 -1.11 -1.01 -0.87 -0.98 -0.74 -0.66 

LOWER SURFACE 

3.01 -1.51 -1.24 -1,09 -0.82 —0 . 65 
0,24 0.08 0.08 0.11 0.17 
0.59 C.44 0.40 0.36 0.38 0.30 
0.74 0.63 0.b.7 0.53 0.50 0-35 
0.75 0.6C 0.59 0.55 0,49 0.30 
0.73 0.67 0.59 0.54 0.47 0.26 
0.57 0.62 0.49 0.42 0.17 
0.60 0.57 0.50 0.43 0.35 0.09 
\s 4 OO 0.52 0-45 0.38 0.28 0.02 
0.50 0.48 0.41 0.32 0.22 -0.05 
0,42 0.42 0.34 0.22 0.V1 -0.16 
0.38 0.40 0.31 0.13 0.00 -0.22 

0.40 0.30 0.04 -0.07 -0.10 
0.40 0.43 0.32 -0*05 -0.13 -0.29 
0.86 0.70 0.53 -0.13 -0.28 

0.43 0.24 -0.22 -0.24 -0.29 

Figure  21  (cont *d.).- Pressure Coefficient values with 
Angle of Attack = 24° 
Flap Deflection = 45° 
and R    - 2a?0 x 106 
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UPPER SURFACE 

Percent <• ta. Sta. Sta. Sta. Sta. Sta. 
0,960 chord 0.098 0.270 0.442 0.615 0.787 

00.00 -1.. WV 
_T   on 

•mm m    •» — -0S96 -0,78 -0*68 
1.25 -1.57 -1.27 -1.16 -0.96 —0,76 
2.5 -1.52 -1.28 -1.16 -0.96 -0.76 -0.68 
5.0 -1.46 -1.27 -1.16 -0.96 -0.76 -0.68 
7.5 -1.43 -1.15 -0.96 -0.76 -0.68 

-1.40 -1.26 -1.14 -0.95 -0.76 -0.69 
-1.35 -1.25 - - J. . J,«J -0.93 -0.77 -0.69 

rx(fc(S -1.32 -1.23 -1.13 -0.84 -0.7? -0.70 
agio -1.28 -1.23 -1.12 -0.84 -0. 77 -0.70 
30~0 -1.27 -1.22 -1.10 -0.84 -0.77 -0.60 
46,o -1.21 -1.09 -0.92 -0S76 -0-?n 

50.c -1.21 -1.21 -1.08 -0.91 -0.76 -6.70 
60*0 -1.21 -1.21 -1.08 -0.91 -0.76 -0.71 
Tq.c 
8O#0 

-1.19 -1.21 -1.05 -0.91 -0.76 -0.71 
-1.20 -1.20 -1.04 -0.62 -0.76 -0.70 

80. Of -1.74 -1.44 -le23 
85*0 -1.36 -1,20 -1.03 
90.0 -1.23 -1.06 -0.90 -0.93 -0.76 -0.7O 

LOWER SURFACE 

•1.88 -1.27 -1. 15 -0.96 -0.78 -0/68; 
0.30 0.05 -0.02 0.00 0.07 . •   * •-.'.*••   -' 

0.62 0.04 0.35 0,30 0.32 0.2* 
0.79 0.65 0.56 0.52 0.50 (1-34 
6180 0.70 0,62 0.57 0.52 0.33 
0.79 0.71 0e63 0.58 0*50 0.29 
0.74 0.68 0-61 0.54 0.46 o.2i; 
0.68 0.63 6~57 0,50 0.40 0,1?' 
0.62 0a60 0.51 0.44 w • V •*.' 

0.57 0.56 0.47 0.38 0.28 -0.02 
0.50 0.49 0.40 0S27 0*17 -0.14 
0*44 0.45 .0.3b 0-17 0.00 -o»2l 
0.43 0.45 0.34 o.os -0.03 ~o,lik 
0.45 0.47 0.35 -0.02 -0.11 -0*2$ 
0.89 0.74   ' 0,55 -0.12 *-0*15 -$£$£ 
0.63 0.45 0.25 -0.19 -0.24 -0.3& 

Figure 21 (cont'd.).- Pressure Coefficient values with 
Angle of Attack = 28° 
Flap Deflection = 45° 
9nc\  RM = '^70 x 10© 
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INFORM 4 Tfnv 
UPPER SURFACE 

Percent St a. Sta. Sta. Sta. Sta. Sta. 
ohoi*d 0.O98 0,270 0.442 0.615 0.787 0.960 

00.00 -1.54 -1.22 -1.13 -0.96 -0.77 -0.69 
1.25 -1.44 -1.22 -1.14 -0.95 -0.75 
r-     f~ 
C*9   K> -1.40 -1.23 -1.14 -0.95 -0.76 -0.69 
5.0 -1.36 -1.24 -1.14 -0.95 -0.76 -0.69 
7.D -1.34 -1.21 -1.13 -0.94 -0.76 -0.69 

10.0 -1.32 -1.23 -1.13 -0.93 -0.76 -0.70 
15,0 -1.28 -1.20 -1.12 -0.91 -0.76 -0.71 

-1.26 -1.20 -1.11 -0.91 -0.77 -0.71 
25 c 0 -1.23 -1.19 -1.10 -0.90 -0.77 -OV7X 
30-0 -1.23 -1.18 -1.09 -0.90 -0.73 -0.61 
40.0 -1.19 -1.18 -1.08 -0.90 -0.77 -0.71 
50,0 -1.18 -1.19 -1.07 -0.90 -0.76 -€.71 
60,0 -1.18 -1.18 -1.06 -ceo -0.76 -0.72 
70.0 -1.16 -1.16 -1.04 -0,68 -0.76 -0.67 

—J.. J-O — A. 14 — x. Ul —U. oa -0.77 -0.72 
80. Of -1.71 -1.43 -1.18 
35,0 -1.36 -1.16 -1.04 
cS'n  A -0.S3 -1.05 .-0.95 -0.90 -0.78 -0.71 

LOWER SURFACE 

00,00 -1.54 -1-22 -1,13 -0.96 -0.77 -0.69 
0.00 -0.08 -C.Q7 0.00 

• •£& 0.61 0o40 0.32 0.26 0.29 0.19 
3*0 0.79 0.65 0,58 0.52 0^.50 0.34 
^5 0.82 0.71 0.63 0.58 0^53 0.34 

0.82 0.73 0.66    • 0.60 0.53 0.30 
A    »7« 0.71 0.64 0C58 0.50 0*24: 
r\    r»«i 
v-/. i A A   ar\ A     SZA n   its osm 

25:ip 0.63 rt    a. a 0.48 
?k>-h 0.61 0.59 0,52 0.43 0,32 omm 
W2& 0.53 0.52 0.44 0.32 0.21 -0,11 
50*0 0.47 0.48 0,40 0.22 0.01 -0.19 
SdvO. 0.45 0.47 0,37 0.12 0.00 —G-'^B'. 
?Oi'o 0.45 0.49 0.38 0.01 -0.08 -0.29 
80.0 0.90 0.73 O.DO -0.08 -0.14 -0*29 
90.0 0.64 0.46 0.27 -0.17 -0.24 -0.31 

Figure 21  (cont»d. ).- Pressure Coefficient-values with 
Angle  of Attack = 30 
Flap Deflection = 45°- 
and R    = 2.70 x 10s 

. fe. •   !V: P fi 
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I ?    V    \   rjn I'm       - -,,    _. 

Angle  of             Sta. 3ta. Sta. St a. Sta. Sta. 
Attack 0.098 0.270 0.442 0.615 0.787 0.980 

-4: 0.39 0.28 0.25 0.28 0.24 0.22 
0 0.52 0.51 0.54 0.42 0.37 
4 0.30 0.28 0,32     . 0.31 0.27 0.21 
8 0.29 0.27 0.27 0.28 0.26 0.24 

12 0.3J 0.28 0.28 0.27 0.32 0.37 
16 0.30 0.29 0.32 0.39 0.40 0. 38 
20 0.33 0.37 0.39 0.42 0.4C 0.39 
24 0.32 0.40 0.41 0.41 0.41 0.38 
28 0,41 0.42 0.40 0.43 0.42 0.39 
30 0.41 0.42 0.43 0.44 0.43 0.39 

a)  Flap deflection = 0° 

0 0.30 0.56 0.48 0.39 0,39 0.26 
4 0.48 0.44 0*43 0*39 0.26 0.25 
8 0.45 0.41 0.39 0.35 0.26 0.29 

12 U,OS 0.38 0.34 0.37 0.38 
16 0.39 0.37 0.40 0.40 0.40 0.42 
20 0.36 0.42 0.45 r»   A o 0.40 o.3e 
24 0.40 0.44 0.46 0.42 0.42 0.Z8 
28 0,49 0.45 0.45 0,43 0.41 0.40 
30 0.46 0.46 0,45 0.42 0.41 0.40 

b)  Flap deflection = 150 

-4 0.79 n   TO w»   1 t— 0.68 0.6C 0.28 0.24 
0 0.61 0.57 0.51 0.36 0.28 0.20 
4 0.36 0,48 0.44 0.39 0.28 0,25 
8 0.44 0.44 0.39 0,30 0.27 0.31 

12 0.41 0.40 0.37 C.39 0.3S 0.40 
16 0,41 0.40 0.44 0.42 0.41 0.45 
20 0.42 0.45 0.42 0.44 0.42 0.43 
24 0.45 0.47 0.47 0.43 0.42 0.41 
28 0.48 0.47 0.46 0.44 0.42 0.41 
30 0.49 0.48 0.48 0.44 0.43 0.41 

c /  Flap j — .*»-» *. m - — r?nO 
U.CJA XtSU OJ.UIi     — JU 

-4 0.71 0.63 0*57 0.44 0.61 
0 0.60 0.44 0.49 0.35 0.30 0.24 
1 0.51 0.49 0.46 0.32 0.29 0.20 
8 0.46 0.41 0.40 0.30 0.30 0.36 

12 0.44 0.40 0.40 0.41 0.40 0.40 
16 0.45 0,42 0.45 0.45 0.43 0.43 
20 0.42 0^46 0.45 0.43 0.41 0.40 
24 0.47 0.48 0.49 0.43 0.42 0.41 
28 ' 0.49 0.48 0.48 0.45 0.42 ft    AT 

30 0.47 0.50 0,48 0.44 0.41 0.42 
d)  Flap deflection = 45° 

Fip-ure   22.- Centers  of Pressure  for the  Local Horraal Force 
Profiles. 

<•""<*,   V*    ~* '•"*—• " 
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